
Record of Decision 
Remedial Alternative Selection 

Site Name and Location 

Sullivan's Ledge 
New Bedford, Massachusetts 

Statement of Purpose 

This Decision Document presents the selected remedial action for 
this site developed in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), and to the extent 
practicable, the National Contingency Plan (NCP); 40 CFR Part 300 
et ~' 47 Federal Register 31180 (July 16, 1982), as amended. 

The Commonwealth of Massachusetts has concurred with the selected 
remedy. 

Statement of Basis 

This decision is based on the administrative record which was 
developed in accordance with Section 113(k) of CERCLA and which 
is available for public review at the information repositories 
located in the New Bedford Free Public Library, New Bedford, 
Massachusetts, and at 90 Canal Street, Boston, Massachusetts. 
The attached index identifies the items which comprise the 
administrative record upon which the selection of a remedial 
action is based. 

Description of the Selected Remedy 

The selected remedial action for the Sullivan's Ledge site 
consists of source control and management of migration components 
but excludes action on Middle Marsh which will be addressed as a 
separate operable unit. 

The source control remedial measures include: 

o Excavation and solidification of approximately 24,000 
cubic yards of contaminated on-site and off-site 
unsaturated soils. The solidified soils will be 
placed on-site, above the existing ground surface; 

0 Excavation, dewatering and solidification of 
approximately 1,900 cubic yards of contaminated sediments 
from the unnamed stream and the first and second golf 
course water hazards. Solidified sediments will be 



disposed on-site, above the existing ground surface; and 

• Construction of an impermeable cap over a projected 11 -
acre area extending over a major portion of the total 
surface area of the disposal site. Based on the 
conceptual design, the cap will consist of four layers: 
clay, buffer, drainage, vegetative. 

The management of migration measures include: 

0 Temporary diversion and lining of the portion of the 
unnamed stream parallel to the eastern boundary of the 
site; 

o Active groundwater collection system composed of deep 
bedrock extraction wells located in close proximity to 
the disposal pits; 

o Passive underdrain collection system located at the top of 
the bedrock surface along the eastern and northern 
boundaries of the disposal site; and 

o Groundwater treatment consisting of oxidation/filtration 
for metals removal and ultravioletjozonation for organics 
removal 

Additional measures include: 

• Wetland restoration/enhancement of wetland areas adversely 
impacted by remedial action and ancillary activities; 

o Long term environmental monitoring of on-site and off­
site overburden and bedrock groundwater and sediments in 
the unnamed stream; and 

0 Institutional controls designed: (i) to ensure that 
groundwater in the zone of contamination will not be used 
as a drinking water source; and (ii) to ensure that any 
use of the site will not interfere with the effectiveness 
of the cap 

The estimated present worth cost for the selected remedy, 
including both source control and management of migration 
components is $10,100,000. This estimate includes capital costs 
as well as construction and operation and maintenance costs. 

Declaration 

The selected remedy is protective of human health and the 
environment. The remedy satisfies the statutory preference for 
treatment that permanently and significantly reduces the volume, 
toxicity and mobility of the hazardous substances, pollutants and 
contaminants as a principal element. The selected remedy also 



utilizes permanent solutions and alternative treatment 
technologies to the maximum extent practicable, and is cost­
effective. Except for the attainment of Safe Drinking Water Act 
Maximum Contaminant Levels (MCLs), Massachusetts Drinking Water 
Standards and Massachusetts Groundwater Quality Standards, the 
selected remedy attains federal and state requirements that are 
applicable or relevant and appropriate (ARARs). 

Finding under Section 121Cdl (4) Ccl 

As discussed in more detail in the summary document to this 
Record of Decision, the attainment of MCL ARARs in the on-site 
and immediately off-site groundwater has been found to be 
technically impracticable. The determination of technical 
impracticability is based primarily on the nature of the wastes 
and contaminants within the pits and along the bedrock fractures, 
and the geology of the site. Specifically, the bedrock fractures 
are irregular both in length and orientation and as such cannot 
be accurately located, especially at depths greater than 100 
feet. In addition, the pockets of highly contaminated wastes 
located within the pits and along fractures cannot be cleaned up 
by conventional excavation and pumping methods as it is 
technically not possible to locate and extract all the 
contaminated pockets. For further discussion, please see 
Chapters 4, 5 and 7 of the Phase I Remedial Investigation 
(Ebasco, 1987), Chapters 4 and 5 of the Phases II Remedial 
Investigation (Ebasco, 1989) and Chapter 11 of the Feasibility 
Study (Ebasco, 1989) and Sections X.B.3 and XI.B. of the summary 
document to this Record of Decision. 

Regional Administrator, EPA Region I 
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ROD DECISION SUMMARY 

I. SITE NAME, LOCATION AND DESCRIPTION 

SITE NAME: Sullivan's Ledge 
SITE LOCATION: New Bedford, Massachusetts 
SITE DESCRIPTION: Sullivan's Ledge, a 12-acre disposal 

area, is located on Hathaway Road in an urban area of the City of 
New Bedford, Bristol County, in Southeastern Massachusetts. The 
disposal area is roughly bounded on the north by Hathaway Road, 
on the south by I-State 195/Route 140 Interchange and on the east 
and west by commercial development (see Figure 1). Immediately 
north of Hathaway Road is the Whaling City Country Club, which 
covers about 250 acres. Throughout this Record of Decision (ROD) 
the disposal area is referred to as Sullivan's Ledge (SL) or the 
Site. 

The study area includes the Sullivan's Ledge disposal area and 
the country club because contamination migrates from the site via 
an unnamed stream to the country club, and contaminated 
groundwater also discharges from seeps along Hathaway Road. 
Surface water bodies in the study area include the unnamed 
stream, golf course water hazards, Middle Marsh and the 
Apponagansett Swamp. The unnamed stream follows a well-defined 
channel starting adjacent to the eastern border of the site, 
continuing northward across the golf course, bisecting Middle 
Marsh and eventually draining into the golf course water hazards. 
Surface runoff, overburden groundwater and shallow bedrock 
groundwater from the disposal area discharge to the unnamed 
stream. Estimates of flood potential presented by the unnamed 
stream were presented in the Phase I RI. The 100-year floodplain 
for the site is delineated in Figure 2. This figure shows that 
only a small portion of the disposal area, at the northeastern 
corner, lies within the 100 year floodplain. 

The 12-acre Sullivan's Ledge disposal area is a former granite 
quarry. Four granite quarry pits with estimated depths up to 150 
feet have been identified from historical literature and field 
investigations. After quarrying operations ceased, the land was 
acquired by the City of New Bedford. Between the 1930's and the 
1970's the quarry pits and adjacent areas were used for disposal 
of hazardous materials and other industrial waste. 

A more complete description of the site can be found in the 
"Phase I Remedial Investigation Report; June 1987" in Chapter 1 
of Volume I. 

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 
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II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

A. Response History 

The United States Environmental Protection Agency (EPA) conducted 
an air monitoring program of the Greater New Bedford Area in 1982 
and installed groundwater monitoring wells around the Sullivan's 
Ledge site in 1983. Based, in part, on the results of these 
studies, the site was included on the National Priorities list in 
September 1984. The Phase I and Phase II Remedial 
Investigations, performed by EPA, were completed in September 
1987 and January 1989, respectively. The Feasibility study was 
also completed in January 1989. 

In September 1984, EPA issued the owner of the site, the City of 
New Bedford, an Administrative Order under Section 106 of the 
Comprehensive Environmental Response, Compensation and Liability 
Act of 1980 (CERCLA). In compliance with this Order, the City of 
New Bedford in 1984 secured the disposal area by installing a 
perimeter fence and posted signs warning against unauthorized 
trespassing of the site. 

A more detailed description of the site history can be found in 
the "Phase I Remedial Investigation Report; June 1987" in Chapter 
1 of Volume I. 

B. Enforcement History 

In September 1984 an Administrative Order was issued to the city 
of New Bedford to conduct the activities as outlined in the 
preceding Response History section. 

On November 29, 1988, EPA notified approximately 15 parties who 
either owned or operated the facility, generated wastes that were 
shipped to the facility, or transported wastes to the facility, 
of their potential liability with respect to the site. 

The PRPs have been active in the remedy selection process for 
this site. Technical comments presented by the PRPs during the 
public comment period were summarized in writing, and the summary 
and written responses were included in the Responsiveness Summary 
in Appendix A. 

Special notice has not been issued in this case to date. 
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III. COMMUNITY RELATIONS 

The Sullivan's Ledge site was originally included as part of the 
New Bedford Harbor site, known as the Greater New Bedford 
Superfund site. The level of community concern about the Greater 
New Bedford site was quite high during the fall of 1984, when an 
open house was held by EPA to explain cleanup options for PCB 
"hot spots," and a public hearing was held to obtain comments 
from citizens and local agencies and organizations. About that 
same time, the EPA and the Massachusetts Department of Public 
Health announced the start of a three-year health study in the 
greater New Bedford area that included testing individuals to 
determine the level of PCBs in their bloodstream. EPA provided 
funding for the study. 

Other public meetings held to discuss findings or information 
about the New Bedford sites occurred in January and October of 
1985. At the October 1985 meeting, the EPA announced the 
decision to separate the Sullivan's Ledge site from the Greater 
New Bedford Superfund site and include the Sullivan's Ledge site 
on the National Priorities List (NPL). The decision to create a 
separate site was based on the following considerations: 

1. The severity of the problem and the environmental 
complexity of the Sullivan's Ledge site. 

2. Environmental diversity between harbor areas (aquatic) 
and the Sullivan's Ledge site (primarily wetlands and 
uplands). 

3. Difference in the range of contaminants found. 

4. Possible differences in potentially responsible parties 
(PRPs) at the sites. 

5. Degree to which separate management would facilitate 
activities at the sites. 

Throughout the site's more recent history, community involvement 
has been moderate. EPA has kept city government officials and 
other interested parties informed through informational meetings, 
fact sheets, press releases and public meetings. 

In September 1986, EPA finalized a community relations plan which 
outlined a program to address community concerns and keep 
citizens informed about and involved in activities during 
remedial activities. On July 20, 1988, EPA held an informational 
meeting to present the results of the Remedial Investigation and 
to answer questions from the public. 
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An administrative record was prepared and made available to the 
public on February 6, 1989. On that same date, EPA held an 
informational meeting to discuss the cleanup alternatives 
presented in the Feasibility Study and to present the Agency's 
Proposed Plan. From February 6 to March 27, 1989, the Agency 
held a forty-nine day public comment period to accept public 
comment on the alternatives presented in the Feasibility Study 
and the Proposed Plan and on other documents available to the 
public. On February 21, 1989, the Agency held a public hearing 
to accept oral comments. A transcript of this hearing and the 
comments and the Agency's response to comments are included in 
the attached responsiveness summary. 

IV. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION 

The selected remedy was developed by combining components of 
different source control alternatives and a management of 
migration alternative to obtain a comprehensive approach for site 
remediation of all portions of the site except for Middle Marsh. 
In summary, the remedy consists of nine components: 

1. Site preparation; 
2. Excavation, solidification and on-site disposal of 

contaminated soils; 
3. Excavation, dewatering, solidification and on-site 

disposal of contaminated sediments; 
4. Construction of an impermeable cap over an 11-acre 

area; 
5. Diversion and lining of a portion of the unnamed 

stream; 
6. Collection and treatment of contaminated groundwater; 
7. Wetlands restoration/enhancement; 
8. Long-term environmental monitoring; and 
9. Institutional controls, including restrictions on 

groundwater use. 

The u.s. Department of Interior (DOI) and the Massachusetts 
Department of Environmental Quality Engineering (MA DEQE) have 
raised concerns that, if the PCB-contaminated sediments in Middle 
Marsh are not excavated, they may continue to pose a long-term 
threat to a variety of aquatic and terrestrial organisms that 
inhabit the Middle Marsh area. In view of these concerns, EPA 
has determined that additional studies including biological 
studies are needed before a final remedial action decision on 
Middle Marsh is given. Therefore, this Record of Decision will 
not incorporate a remedial action decision on Middle Marsh. 
Instead, this portion of the study area will be studied as a 
separate operable unit and the decision on the appropriate 
remedial action for Middle Marsh will be made in a separate ROD. 
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v. SITE CHARACTERISTICS 

The significant findings of the Remedial Investigation are 
summarized below: 

A. General 

Field Investigations were conducted in 1986 and 1988. The 
results of the investigations revealed high concentrations of 
polychlorinated biphenyls (PCBs) in surface soil, subsurface 
soils and sediments. In addition, the results indicated the 
presence of volatile organic compounds (VOCs) and inorganics in 
groundwater sampled from a network of wells both on- and off­
site. 1 

Based on the results of the two Ris, EPA has concluded that the 
sources of contamination at the Sullivan's Ledge site are on-site 
soils, PCB-contaminated sediments that have washed off of the 12-
acre site into the unnamed stream and wetland areas, and wastes 
disposed of in the former quarry pits. EPA has further 
determined that surface water and overburden and bedrock 
groundwater both on- and off-site are significantly contaminated 
from wastes contained within the pits. 

Surface water and groundwater represent the major migration 
pathways for volatile organic contaminants. Erosion of soils 
from the site into the unnamed stream is the most significant 
pathway for movement of PCBs and PAHs. Airborne transport is of 
little consequence at the site. 

In general, a marked pattern of decreasing contamination (both in 
terms of numbers of contaminants and their respective 
concentrations) is evident with increasing distance from the 
site. The pattern is typified, with few exceptions, by the drop 
in concentrations of volatile organics in both groundwater and 
surface waters north of the site. Surface soil contamination 
exhibits a similar pattern with respect to contaminants found in 
this medium. Sediments, however, exhibit a comparatively 
undiminished loading of PCBs throughout the golf course area. 
This is apparently a function of the manner in which PCBs are 
distributed in the environment; primarily as adsorbed materials 
to soils, so that their distribution mirrors that of sediment 
deposition along and from the stream. 

1Except where otherwise noted, "on-site" is used throughout 
this ROD to describe the 12-acre disposal area and "off-site" 
refers to areas outside the 12-acre disposal area. 
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B. Hydrogeology 

Hydrogeologic investigations were conducted as part of the Phase 
I and Phase II Ris to characterize groundwater flow and 
contaminant transport. Based on the geological and geophysical 
evidence presented in the reports, the following conclusions are 
made: 

1. The shallow bedrock is highly fractured and the 
fracture planes vary both in frequency and orientation. 
This means that the shallow bedrock exhibits the 
properties of a porous medium, with groundwater flowing 
in the direction of the hydraulic gradient. 
Contaminant migration in the shallow bedrock 
groundwater would be expected to follow the shallow 
groundwater flow paths and form contaminant plumes. 

2. The deep bedrock contains fewer fractures than the 
shallow bedrock; these discrete fracture planes follow 
a regional north/northwest lineament trend. 
Contaminant migration in these deeper fractures is 
controlled by the orientation of these fractures. The 
potential exists for contamination to migrate 
relatively long distances along these specific 
fractures. However, given the significant depths (>200 
feet) and unpredictability of the fracture 
orientations, the exact locations of all deep bedrock 
fractures are technically infeasible to determine. 
Furthermore, the possibility of locating all pockets of 
contamination within these fractures is highly 
unlikely. 

On a regional scale, groundwater flow in the overburden, shallow 
bedrock and deep bedrock is to the north. On a local scale, 
groundwater flow in the overburden and shallow bedrock is 
influenced by surface features (i.e. the unnamed stream). Flow 
in the deep bedrock locally is controlled by the distribution and 
orientation of fractures. Local groundwater flow at the site is 
from the southwest corner to the northeast corner (see 
Figure 3). Flow from the southwest corner of the site enters the 
quarry pits and discharges out of the pits. Part of this flow 
discharges into the overburden and the unnamed stream. The 
remainder of the flow discharges into the bedrock. Components of 
groundwater flow in the bedrock discharges to surface water 
bodies north of the quarry pits. A more detailed discussion of 
groundwater flow is presented in Chapter 4 of the Phase II RI. 
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c. Soil 

Most of the Sullivan's Ledge Site is covered by a layer of fill 
which overlies the bedrock and quarry pits. The thickness of the 
fill generally increases to the south and east across the 
property with the maximum observed thickness of 22.4 feet of fill 
(exclusive of the quarry pit areas) found in the southwest corner 
of the site. The fill is found throughout the site property, 
except in the northwest corner of the site where bedrock outcrops 
were observed, and the southeast corner of the site, where 
glacial till and swamp deposits were found. Field observations 
indicated that fill material on the site is largely derived from 
local glacial deposits (silt, sand, gravel and rock fragments), 
with rubber tires, wood, scrap metal, and metal objects mixed in. 

The RI reports identified areas of soil contamination. Organic 
contamination at the site was detected at all sampling depths 
within the unsaturated layer. Soil samples generally contained 
low total concentrations of volatile organic compounds. 
Unsaturated site soils are primarily contaminated with 
polychlorinated biphenyls (PCBs) and polycyclic aromatic 
hydrocarbons (PARs) and lead. Although contamination has 
occurred throughout most of the site, the soils along the eastern 
and southern boundaries contain the highest concentrations of 
PCBs and PARs. The highest lead concentration, greater than 10 
times the mean value, was detected in unsaturated soils along the 
southern boundary of the site. Maximum measured soil 
concentrations of PCBs, PARs and lead are 2,400 ppm, 88.5 ppm and 
4,600 ppm, respectively. 

D. Sediments 

Soils have eroded from the site into the unnamed stream and have 
been transported from the site. As a result, the sediments in 
the unnamed stream, Middle Marsh, four golf course water hazards, 
and a portion of the Apponagansett Swamp are contaminated with 
PCBs from the Sullivan's Ledge site. Contaminants detected in 
sediments include inorganics and organics, primarily PCBs and 
PARs. 

Significant levels of PCBs in sediments were found within the 
study area, as described below: 

Location 
Unnamed stream 
Middle Marsh 
Golf course water hazards 
Apponagansett Swamp (south) 
Apponagansett swamp (north) 

Maximum PCB concentration Cmg/kgl 
90 
60 
18 
19 
18 
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The sediments in the stream also contained maximum concentrations 
of aluminum and iron of 40,000 mgjkg and 374,000 mgjkg, 
respectively. Numerous PAHs were also frequently detected in the 
unnamed stream, with average concentrations less than 1 mgjkg for 
each compound. 

E. Quarry Pits 

Based on historical documentation and data from the field 
investigations, four quarry pits estimated to be as deep as 150 
feet have been identified. The quarries are located in fractured 
bedrock. Based on historical documents, the contents of the pits 
may include rubber tires, scrap metal, automobiles, transformers, 
capacitors and miscellaneous rubble. Technical difficulties with 
drilling in quarries which have been filled with debris and solid 
waste prevented direct sampling of the contents of the quarries. 
However, groundwater sampling was conducted immediately adjacent 
to the quarry pits in order to characterize the liquid contents 
of the pits. 

F. Groundwater 

Volatile organic compounds (VOCs) were the predominant 
groundwater contaminants identified in the Phase I and Phase II 
Ris. VOCs were identified in overburden groundwater, shallow 
bedrock groundwater (i.e. less than 100 feet), and deep bedrock 
groundwater: 

1. overburden groundwater 

Volatile organic contaminants detected in groundwater samples 
from overburden monitoring wells include: benzene, 1,2-
dichloroethene, trichloroethene, ethylbenzene, chlorobenzene and 
vinyl chloride. Total vocs measured during the Ris ranged from 
not detected to 8.2 ppm. VOCs in overburden groundwater were 
greatest in the vicinity of the northernmost quarry pit. 

The overburden groundwater contaminant plume is oriented in the 
same northeastern to northern direction as the projected 
groundwater flow direction. Figure 4 is a voc contaminant plume 
map for the overburden aquifer. As illustrated in the figure, 
the overburden contaminant plume extends from the site, with the 
highest contamination around the northernmost pit, to the 
southern edge of Middle Marsh. 
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2. Shallow bedrock groundwater 

The shallow bedrock plume is similar in configuration and 
location to the overburden plume. However, VOC contamination in 
groundwater increases with depth. The VOCs detected in shallow 
bedrock groundwater were similar to the vocs detected in the 
overburden aquifer, but were detected at increased frequency and 
concentration. The following specific VOCs were detected: 

Compound 

Benzene 
1,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 

Range of Detected Concentrations 
Cug/ll 

5 - 1200 
13 - 51,000 

5 - 4000 
36 - 6900 

Total vocs detected in on-site and off-site monitoring wells 
during the Phase II RI ranged from not detected, in MW-11, an 
upgradient well, to 54,000 ug/1 in GCA-1 located at the northeast 
corner of the site. 

3. Deep bedrock groundwater 

The deep bedrock groundwater system extends from 100 to 300 feet 
below ground surface. Information gained by the geophysical 
survey combined with information obtained during the actual 
borehole drilling indicated that at these depths, bedrock is more 
uniform with fewer fractures. Contaminant transport at these 
depths would occur primarily along specific fractures. 

During the Phase II RI, four Westbay multilevel sampler wells 
(ECJ-1,2,3,4) were installed to investigate the deep bedrock 
system with respect to groundwater flow direction and extent of 
contamination. With the exception of ECJ-2, each Westbay well 
was sampled at six different zones. 

Average total VOCs in each of the four Westbay wells were 
detected as follows: 

Total vocs (ppm) 

Zone ECJ-1 ECJ-2 ECJ-3(upgradient) ECJ-4 
1 9.4 21.7 not detected not detected 
2 50.2 30.6 0.02 not detected 
3 94.6 38.8 0.01 0.01 
4 90.1 23.3 0.01 0.01 
5 56.0 27.3 0.01 153 
6 9.3 0.02 0.01 
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It is of particular significance that during one round of 
sampling of zone 5 of ECJ-4, trichloroethane was detected at an 
elevated concentration of 270 ppm, at greater than 200 feet below 
the ground surface and over 1,000 feet from the site. At this 
concentration, trichloroethane was detected at approximately 25 
percent of its solubility, suggesting that dense non-aqueous 
phase liquids (DNAPLs) may exist in the quarry pits or in on- or 
off-site deep bedrock fractures. 

Contaminants in the deep bedrock were consistent with those found 
in the overburden and shallow bedrock. Trichloroethane, 
1,2 - dichloroethene and vinyl chloride account for 90 percent of 
the contamination found in the deep bedrock. In general the 
largest number and concentrations of contaminants were found near 
the quarry pits. With depth the distribution of contaminants 
were controlled by their physical properties (i.e. density) and 
the presence and orientation of fractures. Chapter Five of the 
Phase II RI presents a more detailed discussion of the 
distribution of contamination. 

G. surface Water 

Surface waters throughout the study area are affected by 
contaminants associated with the site. Contaminants from the 
site enter the unnamed stream as dissolved constituents from 
overland runoff and from groundwater seeps. The following 
observations support this suggestion: 

1. Seeps to the unnamed stream were observed at the south end 
of the site, along the stream's length and at the northeast 
end of the site. 

2. Surface water was contaminated at the south end of the site 
with volatile organic compounds. 

3. At a seep discharge at the north end of the site, surface 
water was also contaminated with many of the same chemicals 
and concentrations as surface waters at the south end of the 
site. 

4. Surface water contaminants detected at the south and north 
ends of the site were similar to those in groundwater in 
their respective vicinities. 

Table 8-1 of the Phase I RI lists the major surface water organic 
and inorganic contaminants and their concentrations ranges and 
provides an indication of their prevalence in surface waters, 
based on Phase I sampling. As indicated by the table, benzene, 
chlorobenzene, trichloroethane, trans-1,2-dichloroethene, vinyl 
chloride, aluminum, barium, copper, iron and lead are the primary 
surface water contaminants. 
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Thirteen surface water stations were sampled during the Phase II 
field investigation. In general, VOCs were detected during this 
field investigation at decreased frequency and concentration in 
comparison to Phase I results. vocs detected in groundwater 
seeps include trichloroethene, chlorobenzene, benzene, xylenes 
and 1,2-dichloroethene at maximum concentrations of 9, 43, 45, 68 
and 675 ppb, respectively. Of the five surface water stations 
sampled for semi-volatile organic compounds (SVOCs), two stations 
contained measurable SVOCs. Station SW-8 (seep location) 
contained low levels of naphthalene (16 ppb) and n­
nitrosodiphenylamine (16 ppb). As in the case of organic 
contaminants, inorganic contaminant concentrations are 
significantly higher at seep locations. Seeps SW-6, SW-8 and sw-
9 show elevated concentrations of iron. Aluminum contamination 
was also noted at seeps SW-6 and SW-9. In addition, the Phase II 
data indicated detectable in-stream concentrations of lead, 
silver, zinc and barium. Figures 5-8, 5-9 and 5-16 of the Phase 
II RI depict the surface water and seep sampling results for both 
inorganics and organics. 

H. Biota Investigation 

In October 1987, a biological investigation was conducted for the 
unnamed stream, Middle Marsh, and Apponagansett Swamp, habitats 
potentially impacted by wastes emanating from the Sullivan's 
Ledge site. The investigation included aquatic biota sampling at 
predetermined stations (see Figure 5-17 RI}; collection of water 
quality parameters; and characterization of aquatic and 
terrestrial habitats. The objective of the investigation was to 
qualitatively assess general conditions of aquatic ecosystems 
(stream, marsh, and swamp), such as obvious stress (i.e., absence 
of certain organisms), presence of indicator species, and 
indications of pathological stress. 

1. Aquatic Habitats 

Aquatic habitats located on or associated with the Sullivan's 
Ledge site include: the unnamed stream (Stations B1 through B7); 
forested wetlands known as Middle Marsh in the interior of the 
golf course (Stations B8 through B10); a series of shallow ponds 
(water hazards} between Middle Marsh and the Conrail line 
(Station B11) ; and the Apponagansett Swamp, a forested wetlands 
north of the golf course (Stations B12 through B16). Aquatic 
invertebrates collected and species identified at sampling 
locations in these areas are listed in Table 5-2 (RI). 
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Three reference stations were established upstream from the 
groundwater seeps (B1, B2, and BJ). At those stations, typically 
four to five aquatic species were identified per site with 23 to 
26 organisms collected. Groundwater seeps are located 
immediately downstream of Station BJ and immediately upstream of 
Station B5. Fewer organisms were collected and fewer species 
were identified at these sites compared to the reference 
stations. Only two to 12 total organisms were collected, and one 
to four different species were identified at each station. Thus, 
Stations B4 through B8 were impacted by the seeps. Stations B12, 
B14, B15 (Apponagansett Swamp) yielded the highest number of 
organisms collected and species identified. The organisms 
(collected from stations B12 to B15) were representative of those 
typically found in a wetland system. The highest number of 
organisms found in the Apponagansett swamp may be attributable to 
the type of forested wetland which typically supports a more 
diverse and dense assemblage of aquatic organisms. 

2. Terrestrial Habitats 

Three types of habitats for terrestrial organisms were 
identified. These habitats are referred to as old field, 
forested palustrine wetland, and mowed grassland (see Figure 5-17 
RI). Old field communities are those areas that were once 
cleared and now are in the process of reverting to woodland. 
Most of the habitats found on-site have been identified as old 
field communities. Palustrine forested wetlands are the types 
found off-site in the middle of the golf course and north of the 
Conrail rail line. Palustrine wetlands are non-tidal wetlands 
dominated by emergent mosses, lichens, persistent emergents, 
shrubs, or trees. Mowed grassland areas are the cultivated 
fairways of the Whaling City Country Club. 

A complete discussion of site characteristics can be found in 
Chapters 4 through 7 of the Phase I RI and Chapters 4 and 5 of 
the Phase II RI. 

VI. summary of Site Risks 

A Risk Assessment (RA) of the site was performed to estimate the 
probability and magnitude or potential adverse human health and 
environmental effects from exposure to contaminants found at the 
site. 

Fifty-nine contaminants of concern, listed in Table 1, were 
selected for evaluation in the RA. These contaminants constitute 
a representative subset of the more than 80 contaminants 
identified on-site in the RI. The 59 contaminants were selected 
based on their relative toxicity, concentration, and mobility and 
persistence in the environment. 
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Potential human health risks associated with exposure to the 
contaminants of concern in surface soils, sediments, air, surface 
water and groundwater were estimated quantitatively through the 
development of several hypothetical exposure scenarios. 
Incremental lifetime carcinogenic risks were estimated and the 
potential for noncarcinogenic adverse health effects were 
evaluated for the various exposure scenarios. For carcinogenic 
compounds, risks are estimated by multiplying the estimated 
exposure dose by the cancer potency factor of each contaminant. 
The product of these two values is an estimate of the incremental 
cancer risk. For noncarcinogenic compounds, a Hazard Index (HI) 
value was estimated. This value is a ratio between the estimated 
exposure dose and the reference dose (Rfd) which represents the 
amount of toxicant that is unlikely to cause adverse health 
effects. Generally, if the HI is less than one, the predicted 
exposure dose is not expected to cause harmful human health 
effects. If the HI exceeds one, the potential to cause 
noncarcinogenic human health effects increases. 

Exposure scenarios were developed to reflect the potential for 
exposure to hazardous substances based on the characteristic uses 
and location of the site. A factor of special note that is 
reflected in the Risk Assessment is that portions of the study 
area are part of a golf course. Additionally, the Risk 
Assessment took into account the facts that access to the site is 
restricted and the land is zoned for commercial development. The 
Risk Assessment also considered the proposed future use of the 
site as a soccer field. 

Direct contact with surface soil was judged as the most likely 
exposure route to result in potential health hazards under 
present site conditions. Although on-site groundwater is not 
currently used for drinking water, the risks associated with its 
consumption were evaluated because it is classified as a 
potential source for drinking water. Inhalation of on-site 
airborne contaminants was also evaluated quantitatively. Other 
potential public health and environmental risks associated with 
direct contact with contaminated surface water and sediments on­
site and off-site were also discussed in the RA. 

A. Direct Contact with Surface Soil 

Human health risks were calculated for an adult assuming 
occasional site visits and inadvertent contact with contaminated 
soil. Similar calculations were made for an older child (i.e., 8 
to 18 years old) who may play or loiter occasionally on the site. 
The risks were assessed assuming both mean contaminant 
concentrations and maximum concentrations. A range of probable 
absorption rates for different chemicals (i.e., vocs, svocs, 
PCBs, and inorganics) was used to estimate body dose. Calculated 
incremental carcinogenic risks were determined to be greater for 
risks associated with exposure to contaminated soil for a child 
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than for an adult. The incremental lifetime carcinogenic risks 
for an older child coming in contact with surface soil on-site 
ranged from 5xl0-6 usin~ site-wide average contaminant 
concentrations to 5xl0- using site-wide maximum contaminant 
concentrations. PCBs and total PAHs contributed the majority of 
the total risk. 

The Risk Assessment further specified carcinogenic risks to an 
older child and an adult from exposure to off-site surface soils. 
For an older child coming in contact with surface soil off-site, 
incremental lifetime carcinogenic risks ranged from Sxl0-9 to 
lxl0-8

• In comparison, for an adult coming in contact with 
surface soil off-site, incremental lifetime carcinogenic risks 
ranged from 3xl0-7 to 5xl0-7

, reflecting the greater frequency of 
exposure assumed for the adult. PCBs contributed the major 
portion of the total risk using both average contaminant 
concentrations and maximum contaminant concentrations. 

Noncarcinogenic risk estimates were also specified in the Risk 
Assessment. Hazard indices (His) calculated for exposure to 
contaminated soil are all less than one with the exception of 
incidental ingestion of on-site soils by children. A HI greater 
than one is attributed to only one chemical. This HI of 3.7 is 
attributed to the maximum concentration of lead detected in an 
on-site shallow soil sample. 

B. Ingestion of Groundwater 

Estimated lifetime carcinogenic and noncarcinogenic risks for 
exposure to groundwater were greatest for ingestion scenarios. 
Groundwater on-site is not currently used for drinking water, but 
does represent a potential future source. According to criteria 
established by EPA Groundwater Protection Strategy guidelines, 
the aquifer underlying the site is classified as Class IIB 
aquifer, (i.e., a potential source for future use). Under the 
Massachusetts DEQE classification system, the aquifer is 
considered Class I, based on the same potential use. Therefore, 
the incremental lifetime carcinogenic risk and the 
noncarcinogenic health risks associated with the ingestion of 
contaminated groundwater were assessed. 

The total incremental carcinogenic risk if a person were to drink 
the groundwater found under the site for a lifetime containing 
contaminants of concern at the mean and maximum concentrations, 
based on the Phase II sampling, was estimated at 1.7xl0-2 and 
5.4xl0-1

, respectively. Benzene, trichloroethene, vinyl 
chloride and PCBs contributed over 99 percent of the total cancer 
risk. 

For these same conditions, the total estimated exposure dose 
exceeds a HI of one. Therefore, there is also an increased 
potential to cause adverse noncarcinogenic human health effects. 
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The hazard indices associated with ingestion for a lifetime of 
groundwater containing contaminants of concern at the mean and 
maximum concentrations, based on Phase II sampling, were 
estimated at 63 and 304, respectively. In both cases, 1,2-
dichloroethene is the only contaminant with an estimated exposure 
dose greater than the respective reference dose. 

c. Exposure to Sediments 

The public health risk assessment performed for the Phase I and 
Phase II Ris examined risk associated with exposure to 
contaminated sediments in the unnamed stream and water hazards 
including direct contact with or incidental ingestion of 
sediments for a child and for an adult golfer. The highest 
incremental carcinogenic risk was 1.7x10-5

, based on direct 
contact by an older child with the maximum concentrations of 
contaminants in the unnamed stream. 

The risk assessment also evaluated potential impacts to 
environmental receptors exposed to contaminated sediments. For 
the small mammals, rodents and aquatic organisms that inhabit the 
area, the potential exists for exposure to site associated 
contaminants through the skin, by ingestion or through the food 
chain. Of greatest concern is exposure to PCBs because they are 
difficult to eliminate from the body and may affect the animals 
and other organisms. 

Two approaches were used to evaluate the environmental risk posed 
by the contaminated sediments. 

The first approach was to determine levels of PCBs and total 
organic carbon (TOC) at various sampling locations, and then to 
compare those values to the Interim Sediment Quality Criteria 
(SQC), which vary depending on the TOC value. The sediment 
quality criteria are numbers which predict the relationship 
between contaminant levels in sediments and the Ambient Water 
Quality Criteria (AWQC) which protects wildlife that consume 
aquatic organisms. 2 There are three levels of SQCs. The upper 
level represents a 97.5% probability that PCB levels in 
interstitial water (the water between sediment particles) will 
exceed AWQCs. The mean level represents a 50% probability of the 
same event, and the lower level represents a 2.5% probability. 
Generally, the greater the probability of PCB levels exceeding 
AWQCs, the greater the risk to wildlife that consume aquatic 

2For PCBs, the ambient water quality criterion for the 
protection of aquatic life to allow safe consumption of aquatic 
organisms by wildlife is 0.014 ugjl. 
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organisms. 3 

At Sullivan's Ledge, PCBs in sediments exceeded the mean SQC 
value of 20 ugPCBsjgTOC in all portions of the unnamed stream and 
in most portions of the water hazards. Furthermore, sediment PCB 
levels were greater than the upper SQC value in most portions of 
the unnamed stream and its tributary, and in some portions of the 
water hazards. In one location, the maximum level was 500 times 
greater than the upper SQC value. 

Based on the comparisons between the SQCs for PCBs and measured 
PCB levels in sediments, EPA has determined that a potential 
exists for significant risk to wildlife through consumption of 
aquatic organisms exposed to PCB-contaminated sediments within 
the unnamed stream, its tributaries and portions of water hazards 
1 and 2. 

The second approach was used to assess risks to the aquatic 
organisms in contact with the PCB-contaminated sediments. The 
PCB tissue concentrations of these aquatic organisms are 
projected to be equal to or, in some cases, in excess of those 
concentrations in the sediment. Assuming a sediment:tissue 
Bioconcentration Factor (BCF) of 1, the range of PCB tissue 
concentrations in aquatic organisms are estimated at less than 
1.0 to 118 ppm in the unnamed stream and less than 1.0 to 18.0 
ppm in the water hazards. PCB tissue concentrations higher than 
0.4 ppm in freshwater fish have been associated with reproductive 
impairment. Therefore, based on assumed tissue levels in aquatic 
organisms in the unnamed stream and water hazards (1 and 2), 
aquatic organisms in these areas may be at risk of reproductive 
impairment or other adverse effects. 

The results of the biota investigation, as described in Section 
V.H, further indicate that the contaminants from the site impact 
the aquatic biota in the unnamed stream. Reduced numbers and 
species of organisms were observed from below the seep areas to 
the Middle Marsh area. 

Due, in part, to the presence of orange floc attributable to iron 
precipitates, both the water and sediments within the unnamed 
stream and water hazards are aesthetically unappealing, in 
violation of Massachusetts water quality standards. 

D. Exposure to Surface Water/Seeps 

3The derivation of upper, mean and lower value SQCs are 
further discussed in Appendix E of the Feasibility Study. 
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The public health risk assessment, based on the Phase I sampling 
results, evaluated the potential risks associated with direct 
contact exposure to surface water. Various surface water 
exposure scenarios were developed to evaluate the potential 
carcinogenic risks and noncarcinogenic health effects. Based on 
these scenarios, exposure to surface water is not expected to 
cause non-carcinogenic human health effects. The lifetime 
incremental carcinogenic risks ranged from 5xl0-13 to 4xl0-7 • The 
maximum incremental carcinogenic risk (4xl0-7

) was derived from a 
child's direct contact exposure to groundwater seeps. Exposure 
to n-nitrosodiphenylamine accounted for the majority of this 
risk. 

Concentrations of chemicals of concern detected in surface water 
were compared to their respective ambient water quality criteria 
(AWQC) to evaluate potential risk to aquatic organisms. The 
following results were noted: 

1. The mean or maximum detected concentrations in surface water 
of 10 chemicals exceeded their respective freshwater chronic 
AWQC during the Phase I field investigation (see Table 6-18 
RI). Mean concentrations of bis(2-ethylhexyl) phthalate 
(BEHP) at 8.13 ugj1; mercury at 1.56 ugjl; copper at 10.44 
ugj1; silver at 8.9 ugjl; and lead at 26.8 ugjl exceeded 
chronic criteria of 3.0, 0.012, 6.5, 0.12, and 1.3 ugjl, 
respectively. 

2. Maximum concentrations of two chemicals exceeded chronic 
criteria while their mean concentrations did not. The 
maximum detected concentration of nickel of 82.0 ugjl 
exceeded the criteria of 56.0 ugjl, and the maximum 
concentration of chlorobenzene of 53 ug/1 was in excess of 
the 50 ug/1 criteria level. 

3. PCBs and pentachlorophenol were detected in surface waters 
only once during Phase I sampling. A PCB concentration of 
1.7 ugjl (see Table 6-18 RI) at SW-207 exceeded the final 
residue value criterion of 0.014 ugjl for PCBs in 
freshwater. The 8 ugjl pentachlorophenol concentration (see 
Table 6-18 RI) found at SW-301 exceeded the chronic criteria 
of 3. 2 ugjl. 

4. During Phase II field investigations, mean concentrations of 
BEHP, cyanide, lead, and silver at 251, 48.2, 11.0 and 6.38 
ugjl, respectively, exceed their respective chronic water 
quality criteria (see Table 6-18 RI). Maximum detected 
concentrations of zinc also exceeded its respective 
criteria. 

Based on comparisons between contaminant concentrations detected 
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in surface water and their respective water quality criteria, as 
described above, a potential risk exists for aquatic organisms 
due to exposure to contaminants in surface water of the unnamed 
stream. 

Risk to aquatic organisms due to PCB exposure in water cannot be 
accurately evaluated by comparing detected concentrations of PCBs 
to the respective water quality criteria. The detection limit 
for PCBs was 1.0 ug/1 (during both investigations), and the 
criteria concentration is 0.014 ug/1. However, PCB exposure via 
water for aquatic organisms is likely in the unnamed stream and 
water hazards because of high levels of PCBs detected in area 
sediments. Adverse effects to aquatic organisms can occur as a 
result of exposure to the 1.7 ug/1 concentration detected at SD-
614 during Phase I. It is of particular concern that PCB 
concentrations (Aroclor-1254) of 1.2 and 1.5 ug/1 are associated 
with measurable effects to growth, reproduction, survival, and/or 
metabolic upset in some aquatic organisms. 

A complete discussion of site risks can be found in Chapter 8 of 
the Phase I RI and Chapter 6 of the Phase II RI. 

VII. DOCUMENTATION OF SIGNIFICANT CHANGES 

EPA adopted a proposed plan (preferred alternative) for 
remediation of the site in January 1989. Components of the 
preferred alternative included: 

1. site preparation; 
2. Excavation, solidification and on-site disposal of 

contaminated soils; 
3. Excavation, dewatering, solidification and on-site disposal 

of contaminated sediments from the unnamed stream and golf 
course water hazards; 

4. construction of an impermeable cap; 
5. Diversion and lining of a portion of the unnamed stream; 
6. Collection and treatment of groundwater from on-site 

overburden and shallow bedrock; 
7. Wetlands restoration/enhancement; 
8. Long-term environmental monitoring; and 
9. Institutional controls, including restrictions on 

groundwater use. 

EPA has made two significant changes to the proposed plan. 
First, the proposed plan outlined the evaluation of wetland 
remediation options for Middle Marsh. Three remedial action 
options were described ranging from no action to excavation and 
treatment of sediments from 9.5 acres of Middle Marsh. Based, in 
part, on the significant adverse short-term environmental impacts 
associated with the excavation and disruption of the forested 
wetlands, the preferred alternative, as described in the proposed 
plan, included the no action option for Middle Marsh. However, 
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since issuing the proposed plan, EPA has re-evaluated options 
relating to Middle Marsh and has determined that additional 
studies are needed. In addition, the u.s. Department of Interior 
(DOI) and the Massachusetts Department of Environmental Quality 
Engineering (MA DEQE) have raised concerns that, if a portion of 
the PCB-contaminated sediments are not excavated, they may 
continue to pose a long-term threat to a variety of aquatic and 
terrestrial organisms that inhabit the Middle Marsh area. In 
view of these concerns, EPA has determined that additional 
studies, including biological testing, are needed before a final 
remedial action decision on Middle Marsh is given. Therefore, 
this Record of Decision will not incorporate a remedial action 
decision on Middle Marsh. Instead, this portion of the study 
area will be studied as an operable unit and the decision on the 
appropriate remedial action for Middle Marsh will be made in a 
separate ROD. 

Because the decision on remedial action in Middle Marsh has not 
been included in this ROD but will be addressed in a subsequent 
ROD, EPA has re-evaluated the eight site alternatives to 
determine to what extent factors relating to Middle Marsh were 
used to screen site alternatives. EPA has determined that 
components of the site alternatives associated with Middle Marsh 
were not the determining factors in screening out site 
alternatives and in choosing SA-5 as the selected remedy. 
Therefore, the site alternatives, as described in the proposed 
plan will not be changed by deleting components relating to 
Middle Marsh (i.e. cost). However, analysis of site 
alternatives, as discussed in this ROD, will not focus on 
components or issues resulting from proposed remedial action in 
Middle Marsh. 

Second, EPA has determined that locations other than the site's 
disposal area may require remediation due to soil contamination. 
Therefore, a sampling program will be implemented to determine 
the extent of soil contamination in the unsaturated layer in off­
site areas immediately north of Hathaway Road and east of the 
existing fence along the eastern boundary of the site. EPA has 
estimated that the additional volume of soils that will be 
excavated from these areas will be minor in comparison to the 
total 24,000 cubic yards estimated in the Feasibility Study. 
Therefore, costs associated with the excavation, disposal andjor 
treatment of soils from outside the site's disposal area are 
projected to be minimal in comparison to the total estimated cost 
of the remedy. In the unlikely event that projected costs are 
substantially greater than expected, the public will be notified 
and the ROD will be amended. 

VIII. DEVELOPMENT AND SCREENING OF ALTERNATIVES 
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A. statutory Requireaents/Response Objectives 

Prior to the passage of the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), actions taken in response to 
releases of hazardous substances were conducted in accordance 
with CERCLA as enacted in 1980 and the revised National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR 
Part 300, dated November 20, 1985. Until the NCP is revised to 
reflect SARA, the procedures and standards for responding to 
releases of hazardous substances, pollutants and contaminants 
shall be in accordance with Section 121 of CERCLA and to the 
maximum extent practicable, the current NCP. 

Under its legal authorities, EPA's primary responsibility at 
Superfund sites is to undertake remedial actions that are 
protective of human health and the environment. In addition, 
Section 121 of CERCLA establishes several other statutory 
requirements and preferences, including: a requirement that EPA's 
remedial action, when complete, must comply with applicable or 
relevant and appropriate environmental standards established 
under federal and state environmental laws unless a statutory 
waiver is granted; a requirement that EPA select a remedial 
action that is cost-effective and that utilizes permanent 
solutions and alternative treatment technologies or resource 
recovery technologies to the maximum extent practicable; and a 
statutory preference for remedies that permanently and sig­
nificantly reduce the volume, toxicity or mobility of hazardous 
wastes over remedies that do not achieve such results through 
treatment. Response alternatives were developed to be consistent 
with these Congressional mandates. 

A number of potential exposure pathways were analyzed for risk 
and threats to public health and the environment in the SL Risk 
Assessment. Guidelines in the Superfund Public Health Evaluation 
Manual (EPA, 1986) regarding development of design goals and risk 
analyses for remedial alternatives were used to assist EPA in the 
development of response actions. As a result of these 
assessments, remedial response objectives were developed to 
mitigate existing and future threats to public health and the 
environment. These response objectives are: 

1. Prevent or mitigate the continued release of 
hazardous substances to the unnamed stream, Middle 
Marsh, and Apponagansett Swamp; 

2. Reduce risks to human health associated with direct 
contact with and incidental ingestion of contaminants 
in the surface and subsurface soils; 

3. Reduce risks to animal and aquatic life associated with 
the contaminated surface soils and sediments; 

4. Reduce the volume, toxicity, or mobility of the 
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hazardous contaminants; 
5. Maintain air quality at protective levels for on-site 

workers and nearby residents during site remediation; 
6. Reduce further migration of groundwater contamination 

from the quarry pits in the upper 150 feet of the 
bedrock groundwater flow system; 

7. Significantly reduce the mass of contaminants in 
groundwater located in and immediately adjacent to the 
quarry pits; 

8. Provide flushing of groundwater through the pits to 
encourage continued removal of contaminants at the 
site; and 

9. Minimize the threat posed to the environment from 
contaminant migration in the groundwater and surface 
water. 

B. Technology and Alternative Development and Screeninq 

CERCLA, the NCP, and EPA guidance documents including, "Guidance 
on Feasibility Studies Under CERCLA" dated March 1988, and the 
"Interim Guidance on Superfund Selection of Remedy" [EPA Office 
of Solid Waste and Emergency Response (OSWER)], Directive No. 
9355.0-19 (December 24, 1986) set forth the process by which 
remedial actions are evaluated and selected. In accordance with 
these requirements and guidance documents, a range of 
alternatives were developed for the site involving treatment that 
would reduce the mobility, toxicity, or volume of the hazardous 
substances as their principal element. In addition to the range 
of treatment alternatives, a containment option involving little 
or no treatment and a no-action alternative were developed in 
accordance with Section 121 of CERCLA. 

Section 121(b) (1) of CERCLA presents several factors that at a 
minimum EPA is required to consider in its assessment of 
alternatives. In addition to these factors and the other 
statutory directives of Section 121, the evaluation and selection 
process was guided by the EPA document "Additional Interim 
Guidance for FY '87 Records of Decision" dated July 24, 1987. 
This document provides direction on the consideration of SARA 
cleanup standards and sets forth nine factors that EPA should 
consider in its evaluation and selection of remedial actions. 

The nine factors are: 

1. Compliance with Applicable or Relevant and Appropriate 
Requirements (ARARs). 

2. Long-term Effectiveness and Permanence. 

3. Reduction of Toxicity, Mobility or Volume. 

4. Short-term Effectiveness. 
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5. Implementability. 

6. Community Acceptance. 

7. State Acceptance. 

8. Cost. 

9. overall Protection of Human Health and the Environment. 

Chapter 8 of the Feasibility Study identified, assessed and 
screened technologies based on engineering feasibility, 
implementability, effectiveness, and the nature and extent of 
wastes produced by such technologies. These technologies were 
combined into source control (SC) and management of migration 
(MM) alternatives. Chapter 9 in the Feasibility Study presented 
the remedial alternatives developed by combining the technologies 
identified in the previous screening process in the categories 
required by OSWER Directive No. 9355.0-19. Each alternative was 
then evaluated and screened in Chapter 9 of the Feasibility 
Study. The purpose of the initial screening was to narrow the 
number of potential remedial actions for further detailed 
analysis while preserving a range of options. Of the twenty-one 
source control and six management of migration remedial 
alternatives screened in Chapter 9, seven source control and 
three management of migration alternatives were retained for 
detailed analysis. Table 2 identifies the source control and 
management of migration alternatives that were retained through 
the screening process, as well as those that were eliminated from 
further consideration. 

IX. DESCRIPTION/SUMMARY OF THE DETAILED AND COMPARATIVE 
ANALYSIS OF ALTERNATIVES 

This section presents a narrative summary and brief evaluation of 
each alternative according to the evaluation criteria described 
above. A tabular assessment of each site alternative can be 
found in Table 12-18 of the Feasibility Study. 

A. Source Control (SC) Alternatives Analyzed 

Source control alternatives were developed to address hazardous 
substances remaining at or near the area at which they were 
originally located and not adequately contained to prevent 
migration into the environment. At the SL site, sc alternatives 
were developed to address contaminated material inside the quarry 
pits, on-site contaminated soils and subsoils and PCB­
contaminated sediments. 

The source control alternatives evaluated in detail for the site 
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include a minimal no action alternative (SC-1); a containment 
alternative for soils (SC-2); three treatment alternatives for 
soils: in-situ vitrification (SC-3), solidification (SC-4), on­
site incineration (SC-5); and two excavation/treatment 
alternatives for sediments: on-site incineration (SC-6), and 
solidification (SC-7). A detailed evaluation of the source 
control alternatives is presented in Chapter 10 of the 
Feasibility Study. 

B. Manaqement of Miqration (MM) Alternatives Analyzed 

Management of migration alternatives address contaminants that 
have migrated into the groundwater from the original source of 
contamination. At the Sullivan's Ledge Site, contaminants have 
migrated into the groundwater from the quarry pits in the 
direction of groundwater flow and within bedrock fractures. In 
general, the direction of off-site groundwater flow is north, 
toward the golf course. Contaminants have also migrated into 
surface water primarily from groundwater seeps and overland 
runoff. Chapter 11 of the Feasibility Study presents the 
detailed evaluation of management of migration alternatives 
including a minimal no action (MM-1); passive groundwater 
collection/treatment systems (MM-3); and an active groundwater 
collection/treatment system (MM-5). 

c. Site Alternatives (SA) Analyzed 

Table 12-1 of the Feasibility study presents the combinations of 
sc alternatives with MM alternatives used in the development of 
site alternatives. Eight site alternatives were developed which 
range from no-action to treatment as a principal element for the 
soils, sediments, and groundwater. In developing the site 
alternatives, each SC alternative was subdivided into specific 
areas or contamination levels. For example, the site soils were 
divided into those that exceed the 10-4 present risk level, those 
that exceed the 10-s present risk level, and those that exceed 
the 10-6 present risk level. This breakdown generates a range of 
soil volumes and areas that could be treated. Similarly, the 
PCB-contaminated sediment areas were divided into four areas: 
the unnamed stream, Middle Marsh, water hazards, and the 
Apponagansett Swamp. Site alternatives were developed by 
combining alternatives that would logically be used together 
(e.g., incineration of the soils with incineration of the 
sediments). In this way, a total of eight logical, feasible site 
alternatives were developed that address the contamination at the 
Sullivan's Ledge site with varying degrees of treatment and 
associated effectiveness, implementability, and costs. The eight 
site alternatives are as follows: 

o SA-l Minimal No-Action 



" SA-2 

" SA-3 

" SA-4 

" SA-5 

" SA-6 

" SA-7 

" SA-8 
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Containment/Passive Groundwater Collection with 
Bedrock Trench and Treatment 
Containment/Active Groundwater Collection and 
Treatment 
Solidification of 10-4 Present Risk Soils, 10-5 

Present Risk Surface Soils, Unnamed Stream 
Sediments, Water Hazard 
Sediments/Containment/Passive Groundwater 
Collection with Bedrock Trench and Treatment 
Solidification of 10-5 Present Risk Soils, Unnamed 
Stream Sediments, Water Hazard 
Sediments/Containment/Active Groundwater 
Collection and Treatment/Passive Groundwater 
Collection with the Overburden Trench and 
Treatment 
In-situ vitrification (ISV) of all Soils to 10-6 

Present Risk Level/Solidification of all PCB­
contaminated Sediments/Passive Groundwater 
Collection Utilizing the Bedrock Trench and 
Treatment 
Solidification of all Soils to 10-6 Present Risk 
Level/Solidification of all PCB-contaminated 
Sediments in the Unnamed Stream, Middle Marsh, and 
Water Hazards/Containment/Active Groundwater 
Collection and Treatment 
On-site Incineration of all Soils to 10-6 Present 
Risk Level/On-site Incineration of all PCB­
Contaminated Sediments/Containment/Active 
Groundwater Collection and Treatment 

A description of each site alternative is given below: 

1. SA-l 
Minimal No Action 

This alternative would consist primarily of restricting access to 
this site. The major items associated with this alternative are 
as follows: 

perform security visits 
perform semi-annual site visits 
conduct sediment, soil, and surface water sampling to 
monitor contaminant concentrations and migration 
conduct a groundwater monitoring program quarterly for the 
first two years and annually thereafter 
conduct educational programs, including public meetings and 
presentations, to increase public awareness 
perform site review every five years 
establish institutional controls (i.e. deed restrictions) 
limiting groundwater and land use 

This alternative would not be protective because it does not 
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address public health and environmental risks due to exposure to 
soils, sediments and groundwater. The alternative is not 
permanent, is ineffective in the short- and long-term and does 
not attain groundwater and surface water ARARs. As with all 
alternatives evaluated, including the selected remedy, this 
alternative does not result in the attainment of maximum 
contaminant levels (MCLs). Additionally, this alternative does 
not use treatment as a principal element, and consequently, there 
would be no reduction in mobility, toxicity or volume of the 
wastes present on site. Long term monitoring and site use 
restrictions would be necessary. This alternative is not 
acceptable to the state. Finally, none of the comments received 
from the community support a no-action alternative. 

Approximate Present Worth Cost: 
$1,200,000 

2. SA-2 
Containment/Passive Collection 

Installation of Cap; Diversion and Lining of a Portion of the 
Unnamed Stream; Passive Groundwater Collection; Groundwater 
Treatment; and Environmental Monitoring. 

Alternative SA-2 is primarily a containment alternative. Under 
this alternative an impermeable cap would be constructed over 11 
acres of the site. A portion of the unnamed stream parallel to 
the eastern border of the site would be temporarily diverted in 
order to construct a concrete channel for that segment of the 
stream. In addition, a passive groundwater collection system 
would be installed, to intercept contaminated groundwater in the 
overburden, shallow bedrock and groundwater seeps. The collected 
groundwater would be treated using a combination of chemical 
oxidation/filtration for metals removal and UVjozonation for 
organics removal. 

This alternative would achieve a short term reduction in 
environmental and public health risks by reducing the direct 
contact hazards associated with contaminated on-site soils and 
groundwater seeps and by reducing the potential for PCB­
contaminated soils to migrate off-site via the unnamed stream. 
The passive groundwater collection and treatment system would 
reduce the toxicity, mobility and volume of groundwater 
contaminants in collected groundwater. This containment 
alternative uses readily available materials and is easy to 
implement. 

Capping an 11-acre area of the site would partially reduce the 
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mobility of contaminants in soil. However, the long term 
reliability of a cap is questionable. If the cap were to fail 
mobility of contaminants in soil would not be reduced. Instead, 
soils would migrate off-site via the unnamed steam. Long term 
maintenance of the cap would be required and the potential exists 
for future costs and potential significant public health and 
environmental risks if the cap were to fail. 

This alternative would not reduce the toxicity or volume of soil 
contamination and does not utilize treatment as a principal 
element. This alternative does not address the full extent of 
the contaminated deep bedrock groundwater and therefore does not 
reduce the toxicity, mobility or volume of those contaminants. 
The contaminated sediments in the unnamed stream and water 
hazards would not be excavated. Therefore, this alternative also 
would not reduce the toxicity, mobility or volume of the 
sediments in the unnamed stream and water hazards. 

This alternative is not supported by the state. Some members of 
the community favor capping to address soil contamination; others 
favor an active collection system instead of a passive collection 
system to address groundwater contamination. 

Approximate Present Worth Cost: 
$5,100,000 

3. SA-3 
Containment/Active Collection 

Installation of a Cap; Diversion and Lining of a Portion of the 
Unnamed Stream; Active Groundwater Collection; Groundwater 
Treatment; and Environmental Monitoring. 

This alternative is similar to Alternative SA-2 except that an 
active groundwater collection system consisting of bedrock 
extraction wells located adjacent to the pits would be 
implemented, instead of a passive collection system. The 
treatment system for the collected groundwater would be the same. 
The benefits andjor limitations of SA-2 are applicable for SA-3 
with the exception that the active groundwater collection system, 
would significantly reduce the toxicity, mobility or volume of 
contaminants in the on-site bedrock groundwater. Therefore, this 
alternative does address the more highly contaminated groundwater 
in the deep on-site bedrock although, as in all site 
alternatives, this alternative does not address contamination 
that exists in the deep bedrock fractures off-site. This 
alternative is not supported by the state. 

Approximate Present Worth Cost: 
$5,800,000 

4. SA-4 
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Containment/Treatment/Passive Collection 

Excavation, Solidification and On-site Disposal of Contaminated 
Soil; Excavation, Dewatering, Solidification, and On-site 
Disposal of Contaminated Sediments from the Unnamed Stream and 
Golf Course Water Hazards; Construction of an Impermeable Cap; 
Diversion and Lining of a Portion of the Unnamed Stream; Passive 
Groundwater Collection; Groundwater Treatment; Wetlands 
Restoration; and Environmental Monitoring. 

Under this alternative, the more highly contaminated subsurface 
soils will be remediated to a 10·4 direct contact present risk 
level, while surface soils will be remediated to a 10-s present 
risk level. Excavation and solidification of contaminated soil 
will reduce public health and environmental risks associated with 
exposure to contaminated soils and will significantly minimize 
the potential for contaminated soils to migrate off-site via the 
adjacent surface waters. Construction of an impermeable cap will 
provide a barrier to reduce exposure to and to minimize further 
migration of contaminated soil. Both methodologies 
(solidification, capping) are easily implementable and utilize 
materials that are readily available. This alternative would 
also reduce risks posed by PCB-contaminated sediments in the 
unnamed stream and golf water hazards and by the contaminated 
groundwater seeps, overburden groundwater and a portion of the 
bedrock aquifer. 

This alternative is not effective in reducing the long term risks 
associated with the deep on-site bedrock aquifer which contains 
the greatest concentrations of groundwater contaminants. 
Therefore, there will be no reduction in the toxicity, mobility 
or volume of contaminants in the deep bedrock aquifer. The 
combination of solidification of soils and sediments and capping 
of the site will significantly reduce mobility of contaminated 
soils, but will not reduce the toxicity or volume of contaminated 
soils. 

Approximate Present Worth Cost: 
$8,300,000 

5. SA-5 
Containment/Treatment/Active Passive Collection 

Excavation, Solidification and On-site Disposal of Contaminated 
Soil; Excavation, Dewatering, Solidification and On-site Disposal 
of Contaminated Sediments from the Unnamed Stream and Golf Water 
Hazards; Construction of an Impermeable Cap; Diversion and Lining 
of a Portion of the Unnamed Stream; Passive and Active 
Groundwater Collection; Groundwater Treatment; Wetlands 
Restoration; and Environmental Monitoring. 

This alternative has been chosen as the selected remedy for the 
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site and is described in detail in Section X. 

Approximate Present Worth Cost: 
$10,100,000 

6. SA-6 
Treatment/Passive Collection 

In-situ Vitrification of Soils: Solidification of Sediments: 
Diversion and Lining of a Portion of the Unnamed Stream: Passive 
Groundwater Collection: Groundwater Treatment; Wetlands 
Restoration: and Environmental Monitoring. 

Alternative SA-6 is primarily a treatment alternative utilizing 
innovative technologies; in-situ vitrification (ISV) for 
contaminated soils and solidification for contaminated sediments. 
Specifically, all soils up to a 10-6 present risk level would be 
vitrified in-situ. PCB-contaminated sediments above lower value 
SQCs in surface waters would be excavated, solidified and 
disposed of on-site. Affected wetland areas would be restored to 
the maximum extent feasible. The passive collection system would 
also be installed to collect and treat the groundwater seeps, 
overburden groundwater and shallow bedrock groundwater. 

In-situ vitrification would be effective in the long term in 
permanently reducing the toxicity and mobility of treated soils. 
Solidification would reduce the mobility of approximately 67,300 
cubic yards of contaminated sediments. The passive groundwater 
collection and treatment system would reduce the toxicity, 
mobility and volume of groundwater contaminants in collected 
groundwater. All three treatment technologies (ISV, 
solidification, groundwater treatment) are considered innovative. 

Contractors for the ISV technology are not readily available, and 
thus this alternative is not easily implementable. Furthermore, 
the vitrified matrix may restrict future land use of the site 
(i.e. soccer field). This alternative provides significant 
reduction of risks from exposure to contaminated soils, sediments 
and seeps, but does not address, to the maximum extent 
practicable, the deep on-site bedrock aquifer which contains the 
greatest concentrations of groundwater contaminants. As with SA-
4, this alternative would not reduce the toxicity or volume of 
contaminated sediments and the toxicity, mobility or volume of 
contaminants in the deep bedrock aquifer. This alternative has 
not received state acceptance and none of the comments received 
during the public comment period support this approach. 

Approximate Present Worth Cost: 
$51,300,000 

7. SA-7 
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Containment/Treatment/Active Collection 

Excavation, Solidification and On-site Disposal of Contaminated 
Soil; Excavation, Dewatering, Solidification, and On-site 
Disposal of Contaminated Sediments; Construction of an 
Impermeable Cap; Diversion and Lining of a Portion of the Unnamed 
Stream; Active Groundwater Collection; Groundwater Treatment; 
Wetlands Restoration; and Environmental Monitoring. 

This alternative is similar to SA-4 except that a much greater 
volume of soils (10-6 present risk level) and sediments would be 
treated and an active extraction bedrock collection system would 
be utilized instead of a passive collection system. Excavation 
and solidification of a larger volume of contaminated soil would 
reduce public health and environmental risks associated with 
exposure to contaminated soils and would significantly minimize 
the potential for contaminated soils to migrate off-site. 
Construction of an impermeable cap would provide an additional 
barrier against soil exposure and migration. Both methodologies 
(solidification, capping) are easily implementable, and utilize 
materials that are readily available. This alternative would 
further reduce risks posed by PCB-contaminated sediments and by 
contaminated groundwater in the on-site overburden and bedrock 
aquifers. 

As with SA-4, this alternative would not reduce the toxicity or 
volume of contaminated soils and sediments. This alternative is 
acceptable to the state. However, no public comment was received 
favoring treatment of this larger volume of soils and sediments. 
This alternative is significantly more expensive than the 
selected alternative. 

Approximate Present Worth Cost: 
$18,100,000. 

8. SA-8 
Containment/Treatment/Active Collection 

Excavation, Incineration and on-site Disposal of Soils and 
Sediments; Construction of an Impermeable Cap; Diversion and 
Lining of a Portion of the Unnamed Stream; Active Groundwater 
Collection; Groundwater Treatment; Wetlands Restoration; and 
Environmental Monitoring. 

This alternative has treatment as its principal element for site 
soils to 10-6 present risk level, sediments to lower value SQCs 
and the on-site bedrock aquifer. On-site incineration would 
reduce the mobility, toxicity and volume of contaminants in soils 
and sediments and the active collection/treatment groundwater 
system would reduce the mobility, toxicity and volume of 
contaminants in the on-site bedrock aquifer. This alternative 
utilizes a destruction technology (incineration) which is readily 
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available. Thus, implementation of this alternative would be 
effective in reducing public health and environmental risks posed 
by contaminated soils, sediments and groundwater. 

Although this alternative would result in a significant reduction 
of risk, SA-8 as well as all other alternatives, would not be a 
permanent remedy because of the untreated wastes contained within 
the pits which will continue to act as a contaminant source. 
Long-term monitoring and maintenance would still be required. 
Finally, high lead soil concentrations (maximum 4650 ppm) may 
result in exceedance of ambient air levels due to excessive lead 
emissions emitted during incineration. 

Approximate Present Worth Cost: 
$88,000,000. 

x. THE SELECTED REMEDY 

The selected remedial action consists of source control and 
management of migration components listed in Section VII but 
excludes action on Middle Marsh which will be addressed as an 
operable unit. A comprehensive approach is necessary in order to 
achieve the response objectives established for site remediation 
and the governing legal requirements. 

A. Description of the Selected Remedy 

After evaluating all of the feasible alternatives, EPA is 
selecting a nine-component plan to address soil, sediment and 
groundwater contamination at the SL site: 

1. Site Preparation 

The site preparation work includes the establishment of 
security and controlled access to the site, the connection 
of light and power utilities and the furnishing of sanitary 
facilities. A chain link fence will be constructed around 
the perimeter of the site and designated off-site areas 
expected to include the groundwater treatment facility, 
areas of excavation, and additional areas defined during 
remedy design. To the maximum extent feasible, the existing 
fence will be utilized. Warning signs will be posted at 100 
foot intervals along all fences and at the entrance gate. 

Areas to be remediated will initially be cleared of 
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vegetation and debris. Most of these materials will be re­
disposed of on-site. Cobblestones that will be disposed of 
off-site will be sampled for residual contamination. If 
PCBs are detected, the debris will be decontaminated, upon 
evaluation of the cost effectiveness by the EPA, with an 
approved physical removal process (i.e. scrub/wash/steam­
clean or sand blastjsteam-clean). After areas have been 
cleared, grading will be performed to provide areas for 
remedial operations, staging and to promote controlled site 
drainage. 

Runoff controls will be developed in accordance with the 
conceptual design presented in Figure 5, and as discussed in 
Section 10 of the FS. Components will include drainage 
ditches on the western and southern site boundaries, a new 
sedimentation basin and dikes constructed adjacent to the 
eastern and northern boundaries of the site's disposal area. 
Erosion and sediment control measures used during the 
construction period are also considered part of the site 
preparation work. 

2. soil Excavation/Treatment 

This component is composed of the following: excavation, 
grading, solidification, on-site disposal, backfilling, 
predesign work and implementation monitoring. A processing 
area will be set up at the site prior to soil excavation. 
All on-site unsaturated soils contaminated above the soil 
cleanup levels described in Section X.B.l.a., including 
soils within the 100-year floodplain, will be excavated (see 
Figure 6-4 RI). Off-site soils contaminated above target 
levels described in Section X.B.1.b. will be excavated from 
areas shown in Figure 6. Bulk debris will then be screened 
out of the excavated materials. Screened-out debris will be 
disposed of on-site. All debris disposed of on-site will be 
contained within waste cells formed out of compacted 
solidified product or within excavated areas and ultimately 
covered. All excavated soils contaminated above 50 ppm of 
PCBs andjor 30 ppm of PAHs will be placed, along with a 
hardening agent, in a mixing unit for solidification. The 
solidified material will then be disposed of on-site beneath 
the proposed landfill cap, above the existing ground surface 
and outside the 100-year floodplain. Coordination between 
the implementation of the solidification processes and cap 
construction will be necessary to avoid extended exposure of 
solidified material. Excavated areas on-site within the 
boundaries of the cap may be backfilled with clean fill, 
excavated off-site soils containing between 10 and 50 ppm of 
PCBs andjor debris generated during site preparation and 
excavation. For excavated areas beyond the boundaries of 
the landfill cap, final restoration will consist of 
backfilling with clean fill, grading, loaming and seeding. 
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Unsaturated soils with contaminants above the cleanup 
levels, as defined in Section X.B.1., will be excavated. 
On-site, the volume and area of soil to be excavated is 
shown in Figure 6-4 of the Phase II RI, and is estimated at 
24,200 cubic yards. The volume to be excavated off-site 
will be defined by predesign sampling. The unsaturated zone 
at the site is defined as that area from the surface 
elevation to the seasonal low groundwater table. 

Predesign work includes off-site sampling, defining the 
unsaturated zone and solidification treatability studies. 
Off-site areas to be sampled are shown in Figure 6 and 
described below: 

1. East of the existing fence along the eastern boundary 
of the site, from the southern boundary of the site to 
the Hathaway Road culverts. This area includes the 
east and west banks of the portion of the unnamed 
stream along the eastern border of the site. 

2. Just north of Hathaway Road and south of the 
intermittent tributary to the unnamed stream within the 
golf course. 

The sampling program will determine the nature and extent of 
PCB contamination in surface and subsurface soils in the 
unsaturated layer in the above referenced areas. Based on 
the sampling data, areas with soil contaminants in excess of 
10 ppm of PCBs and of 50 ppm of PCBs will be defined. The 
seasonal low groundwater elevation will be defined by 
implementing a monitoring program that will evaluate the 
fluctuation of the water table. This program will monitor 
the fluctuation for all four seasons, but with particular 
focus on the summer months. Bench-scale testing of the 
solidification process using representative soil and 
sediment samples will be performed to evaluate solidifying 
agents and mixtures. EPA is specifically requesting that 
treatability tests include the mixing of lime with soils. 
Testing to determine appropriate and optimal use of 
hardening agents will consist of leachability tests. EP 
toxicity tests will also be performed to determine whether 
certain soils will be RCRA - characteristic waste after 
solidification. 

An air monitoring program will be implemented during the 
performance of the on-site and off-site soil excavation and 
treatment component of the remedy to determine risks to on­
site workers and nearby residents. Air sampling stations 
will be located at representative points throughout the site 
and at the perimeter of the site. Samples will be analyzed, 
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at a minimum, for vocs, PCB in vapor phase and PCB 
particulates. To limit potential air emissions the 
following methods may be implemented: enclosure of the work 
areas; emission suppression techniques (ie. foam, water 
spray); and containment of excavated soils. 

EPA anticipates that some amount of off-site wetlands areas 
will be impacted by soil excavation. For those areas, steps 
will be taken as described in component 7, to minimize 
potential destruction or loss of wetlands or adverse impacts 
to organisms. 

Upon completion of the excavation of on-site and off-site 
soils, samples will be collected and evaluated against the 
cleanup levels for soils (see Section X.B.l). These samples 
will be used to evaluate the success of excavation. 

3. Sediment Treatment 

The sediment component is composed of: preparation work, 
excavation/dredging, dewatering, transportation, 
solidification and disposal. Initial preparation work will 
include construction of roadways and, where needed, clearing 
of trees and shrubs. Cleared materials will be disposed of 
on-site. Initially, sediments from the designated areas 
shown in Figure 6 will be excavated to a depth of one foot. 
Dewatering of excavated sediments will be performed (i.e. 
filter presses) to reduce sediment moisture content. 
Effluent from the dewatering operation will be treated to 
comply with state water quality standards, as discussed in 
Section X.B.3.c. Presently, the EPA expects that activated 
carbon or the on-site treatment plant will be used to comply 
with these standards. Treated effluent will be discharged 
to the unnamed stream. After the dewatering process, the 
dewatered sediments will be solidified and disposed of on­
site above the existing groundwater surface, as described in 
the preceding section. 

An estimated 1,900 cubic yards of sediments in excess of the 
sediment cleanup levels, as described in Section X.B.2., 
will be excavated or dredged and transported to the site's 
landfill area. Areas to be excavated are shown in Figure 6 
and described below: 

a. Unnamed stream and tributaries from areas south, east 
and north of the site to the golf course water hazards 

b. The first water hazard north of the unnamed stream and 
a portion of the next water hazard. 

EPA shall determine when excavation activities will be 



34 

performed upon evaluating weather conditions, stream flow, 
scheduling constraints, and the impacts of construction 
activities on the golf course. Excavated areas will be 
isolated by means of erosion and sedimentation control 
devices (i.e. sedimentation basin) and diversion structures 
to limit the resuspension of contaminated sediments. 
Methods such as sedimentation basins and/or silt curtains 
will also minimize the amount of contaminated sediments 
moving downstream during dredging. During excavation of 
PCB-contaminated sediments, downstream monitoring of surface 
water will be conducted to ensure that transport is not 
occurring as a result of the excavation. 

An air monitoring program will be performed during the 
implementation of this component to monitor risks to on-site 
workers and nearby residents, as described in the soil 
treatment component of the remedy. Mitigative measures, 
such as those discussed in the preceding section, shall be 
taken during excavation, transport and treatment to control 
emissions. 

For wetlands areas affected by sediment excavation, steps 
will be taken as described in component 7, to minimize 
potential destruction or loss of wetlands or adverse impacts 
to organisms. 

After the initial excavation of sediments, sediment sampling 
of the excavated areas will be performed to ensure 
compliance with the sediment target level. Sediment samples 
will be analyzed for PCBs and TOC. These samples will be 
used to evaluate the success of excavation/dredging. Based 
on the sampling results as well as field judgement, 
additional excavation at one foot depth intervals shall be 
performed in any area where sediment contaminant levels are 
equal to or greater than the sediment target level. 

4. construction of an Impermeable cap 

The purposes of the impermeable cap are to reduce human and 
animal exposure to the solidified soils and sediments, to 
reduce exposure to untreated contaminated soils and wastes 
within the pits, and to reduce the amount of precipitation 
that could filter through the waste and carry contaminants 
into the groundwater and away from the capped area. 

This component is composed of the following: grading, 
backfilling, capping, predesign work and implementation 
requirements. 

As described under the site preparation component, the first 
step in constructing the cap will be to remove the trees and 
brush from the site's surface area. Excavated areas will be 
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backfilled and the site regraded prior 
of the solidified soils and sediments. 
cap will then be constructed on top of 
and sediment layer. 

to on-site disposal 
The layers of the 

the solidified soil 

The detailed design of the cap will be finalized during the 
design phase of the remedy to meet the performance standards 
set forth in the Massachusetts Hazardous Waste Regulations, 
including the requirement that the clay layer have an 
average permeability of 10-7 cmjsec. Based on the 
conceptual design described in Section 10 of the Feasibility 
Study, the cap will consist of four layers (see Figure 7). 
The base of the cap will consist of a two-foot clay layer of 
an average permeability of 10-7 cmjsec. To protect the clay 
layer from the effects of frost, an 18-inch buffer layer of 
soil will be installed above the clay layer. A permeable 
drainage layer, consisting of 12 inches of sandy soil will 
then be placed above the buffer layer. Water that passes 
through the upper layers of the cap will drain off to the 
sides of the cap, over the buffer and clay layers. This 
water will be collected in drains around the edge of the 
cap, and discharged to the unnamed stream. Above the 
drainage layer, a 2-foot vegetative layer will be installed 
consisting of 18 inches of sandy soil and 6 inches of 
topsoil. Grass will be planted in the topsoil. 

The cap will be constructed over a projected 11-acre area 
extending over the total surface area of the site with the 
exception of the area within the 100-year flood plain (see 
Figure 8). As discussed under the second and third 
components of the selected remedy, the cap will be 
constructed over the contaminated surface soils and 
sediments that will be solidified and placed on-site. The 
cap will also cover unsolidified soils within the 11-acre 
area that may contain contaminants below the cleanup target 
level. 

Predesign studies will consist of permeability testing of 
clay mixtures to determine the optimal clay mixture for 
compliance with the design requirements of a 10-7 cmjsec 
permeability. Both lab and field patch tests will be 
performed to check compliance with requirements. 

Implementation requirements will include erosion and 
sediment control measures, as discussed in component 1 (site 
preparation) of the selected remedy. Erosion which may 
occur during the vegetation establishment will be controlled 
by applying hay bales or erosion control fabrics. Site 
regrading of the northeastern corner of the site, within the 
100-year flood plain of the unnamed stream, will be limited 
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to backfilling areas where soils have been removed for 
treatment. Construction activities will be performed to 
minimize disturbance of contaminated soils. Furthermore, 
fugitive dust will be controlled during construction 
activities by water sprays or dust control chemicals. 

5. Diversion and Lining of the Unnamed Stream 

This component of the selected remedy is limited to the 
portion of the unnamed stream parallel to the eastern 
boundary of the site. This component consists of the 
following: limited clearing of areas adjacent to the 
unnamed stream portion, temporary diversion of surface 
waters, excavation of sediments, concrete lining of the 
stream portion, rediversion of surface waters. 

Initially, only those areas necessary for implementation and 
construction of this component will be cleared of shrubs and 
trees. Cleared material will be disposed of on-site within 
excavated areas. Surface waters of the portion of the 
stream to be lined with concrete will be temporarily 
diverted until the concrete channel is constructed and the 
surface waters can be redirected back through the new 
channel. The whole length of the unnamed stream and its 
tributaries up to the first and second water hazards will be 
excavated to remove the contaminated sediments (see Figure 
6). Next, the portion of the unnamed stream parallel to the 
eastern border of the site will be lined with concrete to 
form a concrete channel. The concrete channel will prevent 
the waters of the unnamed stream from being pulled into the 
extraction wells described in the next component. The 
concrete channel will be constructed with a series of 
baffled sections to reduce stream velocities and maximize 
sediment deposition. After completion of the concrete 
lining, the unnamed stream will be directed back to the new 
channel. 

Figure 5 shows the portion of the unnamed stream which will 
be excavated, diverted and lined. This portion of the 
stream is approximately 750 feet in length from the culverts 
at the southern boundary of the site up to the culverts at 
Hathaway Road. 

The method of stream diversion will be finalized during 
design of the selected remedy. In view of the need to 
mitigate wetland impacts, EPA has determined that the 
diversion method of digging a temporary trench on the east 
or west bank of the unnamed stream will be re-evaluated 
during remedial design. If deemed feasible, the portion of 
the unnamed stream to be contained within the concrete 
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channel will be diverted and/or pumped through a temporary 
pipe located in close proximity to the existing streambed. 

The stream diversion structure and ancillary activities will 
be performed to mitigate adverse impacts to the wetlands, as 
described in component 7 of the selected remedy. 

6. Collection and Treatment of on-site Groundwater 

With this component of the preferred alternative, EPA will 
combine two phases of groundwater collection: active 
groundwater collection and passive groundwater collection. 

A. Active Groundwater Collection 

This component is composed of the following: predesign pump 
tests; extraction wells; hydrofracturing or blasting (to 
increase hydraulic connection with the pits); groundwater 
pumping; groundwater treatment and groundwater monitoring. 
Approximately 6 deep bedrock extraction wells at least six 
inches in diameter will be installed to depths as great as 
200 feet. The cumulative pumping rate is expected to be 30 
to 60 gallons per minute. A conceptual location map is 
presented in Figure 11-7(FS). The specific number, depth, 
pumping rates and location of the extraction wells will be 
defined during design as directed by predesign 
investigations. The wells will be located as close as 
possible to the quarry pits so they are hydraulically 
connected to the pits. Hydrofracturing or blasting may be 
performed on individual boreholes to supplement the 
hydraulic connection between the boreholes and the pits. 
During design the extent of hydrofracturing or blasting will 
be defined as directed by predesign investigations. 
Treatment of the extracted ground water is discussed in 
Section X.A.6.C. 

Predesign work includes pump tests, groundwater sampling and 
subsurface exploration to define pit boundaries. Pump tests 
will be performed to determine well yields. This 
information will be used to evaluate the extent to which 
hydrofracturing or blasting will be used and to define the 
safe yields for individual wells. Consideration of 
extracted groundwater disposal and impacts of surrounding 
wetlands (ie. dewatering) will be incorporated into pump 
test design. In addition, as part of the predesign program 
associated with the pump tests, subsurface investigations to 
refine the present delineation of the quarry pits will occur 
to assist in locating extraction wells. 

Groundwater monitoring of the overburden, shallow and deep 
bedrock will occur during the implementation of the active 
groundwater collection system. Chemical concentrations and 
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water elevations will be monitored to evaluate the 
efficiency of the extraction system. The frequency of 
monitoring will be finalized during design; however, it is 
expected that monitoring wells will be sampled on a 
quarterly schedule. The specifics of this monitoring 
program will be defined during design but, at a minimum, 
will include the multilevel Westbay Systems installed during 
the Remedial Investigation. In addition, pumping rates of 
each well and the treatment and extraction system influent 
and effluent concentrations will be monitored with the 
objective of defining the mass of contaminants extracted 
over the life of the system. 

Once the clean up targets, as defined in Section X.B.3.a., 
have been satisfied, the extraction wells will be shut down 
and a monitoring program will be implemented to confirm the 
results. This program will, at a minimum, consist of three 
years of quarterly monitoring of groundwater quality. 
Monitoring wells to be sampled will be identified in the 
overburden and deep and shallow bedrock. These wells will 
be wells that had been historically monitored during the 
operation of the extraction system. Additional specifics of 
this monitoring program will be defined in the remedial 
design. The results of this monitoring will be reviewed by 
the EPA to evaluate the success of the extraction system and 
determine if and when it should be reimplemented. The 
monitoring results from this program ultimately serve two 
purposes: first to evaluate the success of the remedy and 
second to help define the extent of the institutional 
controls. 

B. Passive Groundwater Collection 

This component of the remedy is composed of the following: 
excavation; installation of the underdrain pipe; and water 
treatment and monitoring. The excavation depth for the 
underdrain installation will extend to the top of the 
bedrock surface. The underdrain itself will be composed of 
a 12-inch slotted pipe wrapped in geotextile fabric and 
backfilled in graded stone (see Figure 11-2A FS). The 
expected flow rate for the underdrain pipe is approximately 
35 gallons per minute. Specifics of the underdrain will be 
defined in the remedy design and modified depending on 
predesign data. The location of the underdrain will also be 
defined in the remedial design, but presently it is expected 
to be located just beyond the cap boundaries as shown in 
Figure 11-3 (FS). Treatment of the extracted water is 
discussed below in Section X.A.6.C. 

Predesign work is the same for the passive system as it is 
for the active system. Of specific note are the pump tests 
performed in conjunction with the active groundwater system. 
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These results will define the impact of the active system on 
overburden flow and help define expected flow rates for the 
passive system. 

Installation of the passive system will be impacted by the 
implementation of the cap and the active ground water 
extraction system. Since the underdrain is to be installed 
at the boundary of the cap, the time of its installation 
will depend upon that of the cap. Consideration of the 
appropriate implementation sequence of these components of 
the remedy will be given in the remedy design. 

Monitoring of the flowrate and sampling and analysis of the 
water collected by the passive system will occur before and 
after treatment, at a minimum on a quarterly basis, with the 
objectives of defining the mass of contaminants removed by 
the system and compliance with the effluent limitations and 
groundwater target levels. Additional specifics of 
monitoring frequency and sampling parameters will be defined 
during remedial design. 

Once the clean up target levels as specified in Section 
X.B.J.b., have been satisfied for two years, treatment of 
collected groundwater within the passive system will not be 
required; instead, monitoring will be implemented. The 
results of this monitoring will be reviewed by the EPA to 
determine if and when the passive collection system should 
be reimplemented. 

c. Groundwater Treatment 

The proposed groundwater treatment for both the active and 
passive collection systems consists of the following: bench­
scale and pilot studies; oxidation/filtration for metals 
removal; ultraviolet (UV)jozonation for organics removal and 
groundwater monitoring. 

Chemical oxidants (i.e., potassium permanganate), combined 
with aeration and followed by filtration, will remove 
metals. Solids produced during the oxidation step will be 
concentrated and dewatered prior to disposal. If these 
solids are hazardous, they will be disposed of in a RCRA 
landfill. All hazardous wastes transported off-site will be 
done in accordance with RCRA and DOT regulations. 

EPA has selected UV photolysisjozonation as the water 
treatment component for organics. This is because 
uv;ozonation is an innovative treatment technology that 
destroys organic compounds in water through a combination of 
UV light and a mixture of ozone and hydrogen peroxide. A 
unit attached to the reactor collects any residual ozone and 
converts it to oxygen. UVjozonation is a destruction 
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technology and, therefore, will not require disposal of 
waste residuals. Treated groundwater will be discharged to 
the unnamed stream or, if deemed feasible, to the New 
Bedford secondary treatment plant. 

UVjozonation is an innovative technology which has been 
proven to be effective in the destruction of organic 
contaminants in groundwater. However, it will be necessary 
to conduct bench-scale treatability studies to determine the 
implementability of this technology on site-specific 
contaminants. If UVjozonation, based on the results of the 
treatability studies, is not determined to be implementable 
or effective or is determined to be significantly more 
costly than other effective treatments, then EPA will select 
air-stripping with GAC and vapor phase carbon as the 
treatment technology for removal of organics in groundwater. 

Since the levels of groundwater contaminants at the site are 
relatively high, and because UVjozonation is an innovative 
treatment, pilot testing of UVjozonation (if selected) will 
be required to determine the implementability of the 
groundwater treatment system on a full-scale level. The 
pilot study will yield information on the percent reduction 
of organic and inorganic compounds in groundwater and the 
volume and types of residuals and byproducts produced by the 
operation of the treatment system. 

Monitoring of the flow rate and chemical analysis of 
groundwater entering and leaving the full-scale treatment 
plant will be evaluated during the operation of the 
treatment system to ensure that response objectives and 
effluent limitations are achieved. 

The period of operation of the treatment plant will be 
determined by the achievement of the completion requirements 
specified for the active and passive systems. During the 
operation of the treatment plant, regardless of what 
technology is chosen, the effluent will have to comply with 
the effluent limitations, as described in Section X.B.3.c. 

7. wetlands Restoration/Enhancement 

EPA has determined that there are no practicable 
alternatives to the soil excavation, sediment excavation and 
stream diversion and lining components of the selected 
remedy, that would achieve site goals but would have less 
adverse impacts on the aquatic ecsoystem. The contaminants 
in the soils and sediments would continue to pose 
unacceptable human health andjor environmental risks if 
excavation of the soils and sediments greater than the 
target levels were not performed. 
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Excavation of contaminated sediments and soils, lining of 
the stream and any ancillary activities will result in 
unavoidable impacts and disturbance to wetland resource 
areas. Such impacts may include the destruction of 
vegetation and the loss of certain plant and aquatic 
organisms. Impacts to the fauna and flora will be mitigated 
as discussed below. 

During implementation of the remedy, steps will be taken to 
minimize the destruction, loss and degradation of wetlands, 
including the use of sedimentation basins. A wetland 
restoration program will be implemented upon completion of 
the remedial activities in wetland areas adversely impacted 
by remedial action and ancillary activities. In particular, 
the unnamed stream portions north of Hathaway Road will be 
restored to reasonably similar hydrological and botanical 
conditions existing prior to excavation. The concrete 
channel which will line the unnamed stream along the eastern 
boundary of the site will be constructed with a series of 
baffled sections to reduce stream velocities and maximize 
sediment deposition. Any additional wetland areas impacted 
by dredging andjor associated activities, including wooded 
areas to the north and east of the site, will be restored 
and/or enhanced, to the maximum extent feasible. 

The restoration program will be developed during design of 
the selected remedy. This program will identify the factors 
which are key to a successful restoration of the altered 
wetlands. Factors may include, but not necessarily be 
limited to, replacing and regrading hydric soils, provisions 
for hydraulic control and provisions for vegetative 
reestablishment, including transplanting, seeding or some 
combination thereof. 

The restoration program will include monitoring requirements 
to determine the success of the restoration. Periodic 
maintenance (i.e. planting) may also be necessary to ensure 
final restoration of the designated wetland areas. 

8. Long-term Environmental Monitoring and Five-Year Reviews 

For the reasons discussed in Section X.B.3., EPA considers 
it technically impracticable to clean the contaminated deep 
bedrock groundwater both on- and off-site to drinking water 
standards. Accordingly, a groundwater monitoring program 
focusing on deep bedrock groundwater and off-site overburden 
and bedrock groundwater will be implemented. The groundwater 
monitoring program will be designed for the following 
purposes: 

a. to document the changes in contaminant concentrations 
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over time; 
b. to evaluate the success of remedial action; and 
c. to help define the extent of institutional controls. 

Because wastes in the pits would be left untreated, although 
capped, groundwater monitoring of wells adjacent to the pits 
will also be performed to determine changes in contaminant 
loadings and/or distribution. 

The details of the on-site and off-site overburden and 
bedrock groundwater monitoring program will be developed 
during remedial design. The monitoring program will be 
tailored to site specific hydrogeologic conditions and 
contaminants. Wells will be sampled on a routine basis to 
evaluate dispersion of the contaminant plume and the 
distribution of contaminant migration. A list of a 
representative subset of approximately 50 existing 
monitoring wells to be monitored periodically will be 
generated. The frequency of monitoring will be finalized 
during design; however, it is expected that monitoring wells 
will be sampled and analyzed on a quarterly basis to improve 
the existing data base and establish contaminant 
concentrations. The proposed groundwater monitoring program 
will include sampling of the four existing multi-level 
bedrock wells (ECJ-1,2,3,4) during every sampling round. 
Five to eight zones will be sampled in each of the multi­
level monitoring wells. Maintenance requirements will 
include replacement of the multi-level monitoring wells. 
During design, the condition and usefulness of existing 
wells will be checked and compared with future data needs. 
Recommendations on the installation of additional multi­
level, overburden andjor bedrock monitoring wells will be 
specified during remedial design if deemed necessary to 
adequately monitor over a long term the nature and extent of 
groundwater contamination. Initially, all samples will be 
analyzed, at a minimum, for VOCs, SVOCs, PCBs and metals. 
Specific parameters may be added or deleted depending on 
sampling results and observed trends. 

Environmental monitoring will also include sampling of 
sediments in the unnamed stream to indirectly check the 
integrity of the cap and solidified material in preventing 
mobility and transport of PCBs and PAHs. At a minimum, 
sediment samples will be initially monitored for PCBs, 
SVOCs, and total organic carbon. 

All monitoring data will be formally reviewed and evaluated 
during the operation of remedial action to ensure that 
appropriate remedial response objectives are achieved. 
Monitoring frequency and chemical parameters may be added or 
deleted based on review of monitoring data. Five-year 
reviews will be initiated to ensure that human health and 
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the environment are being protected by the remedial action 
being implemented. Future remedial action, including source 
control measures, will be considered if the environmental 
monitoring program determines that unacceptable risks to 
human health andjor the environment are posed by exposure to 
site contaminants. 

9. Institutional Controls 

Because the bedrock groundwater cannot be cleaned to 
drinking water standards and because wastes will remain in 
the pits, institutional controls will be necessary to 
achieve long term protectiveness. Institutional controls at 
this site will be designed: (i) to ensure that groundwater 
in the zone of contamination will not be used as a drinking 
water source; and (ii) to ensure that any use of the site 
will not interfere with the effectiveness of the cap in 
reducing exposure to contaminants. EPA will work with state 
and local officials to enact ordinances and zoning 
restrictions to prevent the use of groundwater for drinking 
water and to place deed restrictions regulating land use at 
the site. The effectiveness of the institutional controls 
will be re-evaluated during the 5-year reviews described 
above. 

B. Tarqet Levels 

Based on results of the Phase I and Phase II risk assessments, 
target levels were developed for the following media: soils, 
sediments, groundwater. 

1. Soil Target Levels 

a. Soils within the Disposal Site 

Soil target levels for soils located within the 12-acre 
disposal area were derived for PCB and PAR compounds. The 
target levels for PCBs are based on total Aroclors, while 
PARs are based on total carcinogenic PARs (these include 
benzo(a)anthracene, benzo(b) fluoranthene, 
benzo{k)fluoranthene, benzo{a)pyrene, chrysene, 
dibenzo{ah)anthracene, and indeno {1,2,3-cd)pyrene. 

Soil target levels for PCBs and PARs are based on risks 
associated with direct contact to, and incidental ingestion 
of, indicator compounds detected in surface soils and test 
pit soils. The assumptions used to calculate soil target 
levels reflect the site zoning designation and current and 
future uses of the site. The current zoning for the site is 
commercial and access to the disposal area is restricted. 
The immediate surrounding area is not densely populated and 
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the population is not expected to significantly increase. 
Two future land use scenarios for this land have been 
proposed: a parking lot or a soccer field. 

Based on current land use at the site, target levels for 
PCBs and PARs were estimated. Exposure parameters 
considered in the target level calculations were as follows: 

exposure by an older child (8 to 18 years) 
45-kg body weight 
12 exposures per year (twice per month from May through 
October) 
10-year exposure duration 
4 grams of soil contacted (represents arms, hands, and 
lower legs) 
relative absorption factors for PCBs and PARs of 7 
percent (dermal) 
ingestion of 0.1 grams of soil per exposure 
relative absorption factor for PCBs and PARs of 50 
percent (oral) 

Because one of the possible future uses for this disposal 
area is a soccer field, target levels for PCBs and PAHs were 
also estimated to be protective against exposure conditions 
for this land use. It is assumed that concurrent exposure 
through direct contact and ingestion of soil occurs per 
exposure event. Exposure parameters considered for these 
calculations include the following: 

0 

0 

exposure by an older child (8 to 18 years) 
45-kg body weight 
48 exposures per year (twice per week from May through 
October) 
10-year exposure duration 
4 grams of soil contacted (represents arms, hands, and 
lower legs) 
relative absorption factors for PCBs and PAHs of 7 
percent (dermal) 

ingestion of 0.1 grams of soil per exposure 
relative absorption factor for PCBs and PARs of 50 
percent (oral) 

The disposal area soil remediation component of the selected 
remedial action entails excavation and treatment of soils 
contaminated with total PCBs at concentrations of 50 ppm or 
greater, and total carcinogenic PAHs at concentrations of 30 
ppm or greater, located in the unsaturated zone. These 
clean-up levels correspond to a 10-s risk level under 
current site use conditions and a 10-4 risk level under 
future site use conditions (soccer field) which falls within 
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the target risk range of 10"4 to 10·7 considered for 
remediation at superfund sites. The potential risk will be 
further substantially reduced by the construction of an 
impermeable cap above the treated soils thus minimizing 
direct exposure to the contaminants. During the excavation 
and treatment of soil, air quality will be monitored to 
ensure that site specific ambient action levels are not 
exceeded. 

It is important to recognize the inherent uncertainties in 
estimating the health-based soil cleanup levels. 
Uncertainties are associated with the value of each exposure 
parameter, the toxicological data base and the overall set 
of exposure assumptions. Despite these uncertainties, EPA 
believes that the assumptions used to estimate the cleanup 
levels are reasonable, and that it is necessary to use this 
approach, in order to ensure that the cleanup goals will be 
adequately protective of public health. 

b. Soils outside the Disposal Area 

Results of the off-site soil sampling program will be 
analyzed to identify contaminant levels in unsaturated soils 
for areas specified in Section X.A.2. 

Incremental carcinogenic risks associated with exposure to 
contaminated surface soil in areas outside the di~fosal site 
have been estimated within the range of 10-s to 10 . In 
particular, incremental carcinogenic risks for adults 
associated with dermal contact with soil outside the 
disposal area containing contaminants of concern at the mean 
and maximum concentrations were estimated at 2.7 x 10-7 and 
4.9 x 10-7

, respectively. However, results of a limited 
number of soil sampling within the golf course were used in 
the.calculations of these risks. EPA has determined that 
additional soil sampling is needed in areas immediately 
north and east of the site's disposal area. Therefore, a 
soil cleanup level for soils outside the disposal area has 
been established because the additional sampling may show 
greater contaminant levels than levels indicated in the Ris 
and because corres?onding estimated risk values may be 
greater than a 10- risk. 

Unsaturated soils in areas outside the 12-acre disposal area 
with PCB concentrations equal to or greater than 10 ppm will 
be excavated, transported to and disposed of within the 
site's disposal area. Unsaturated soils with PCB 
concentrations equal to or greater than 50 ppm will be 
solidified prior to disposal within the site's landfill 
area, consistent with the cleanup level for soils within the 
site's restricted disposal area, as described in the 
preceding section. 
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The soil cleanup level of 10 ppm of PCBs for soils outside 
the site's disposal area is based on a 10-s incremental 
cancer risk associated with direct contact with contaminated 
soil. The cleanup level of 10 ppm is more stringent than 
the soil cleanup level of 50 ppm for soils within the 
12-acre disposal area because soils outside the disposal 
area are located in nonrestricted areas resulting in greater 
frequency of exposure with these contaminated soils. In 
addition, soils outside the disposal area will not be 
covered with an impermeable cap which will cover the 
majority of the site's disposal area thus further minimizing 
exposure to the soils underlying the cap. 

Excavated off-site areas will be backfilled with clean fill. 

2. Sediment Target Levels 

The sediment target level for the unnamed stream, its tributaries 
and the golf course water hazards is the interim mean sediment 
quality criteria (SQC) value of 20 micrograms of PCBs per gram of 
carbon (ugjgC). This value for PCBs has been derived by the EPA 
Criteria and Standards Division to protect uses of aquatic life, 
specifically the consumption of aquatic life by wildlife. The 
mean sediment quality criteria (20 ug PCBsjgC) was chosen as the 
cleanup level because: 

a. For total organic carbon (TOC) of 10 gCjkg sediment, 
typically found in stream sediments, it represents the 
detection limit for analyzing PCBs in sediments. 

b. After remediation, the resulting PCB concentrations in 
stream sediments represent levels which, with 
approximately 50% certainty, will result in 
interstitial water concentrations equal to or lower 
than the PCB ambient water quality criterion (final 
residue value of 0.014 ug/1). 

c. Based on TOC sediment values between 10 gCjkg sediment 
and 20 gCjkg sediment, calculated SQCs from between 0.2 
ppm PCBs and 0.4 ppm PCBs, respectively, compare 
favorably with the toxicological literature which 
documents examples of sublethal toxic effects in 
aquatic organisms at PCB tissue levels and hence 
sediment concentrations of less than 1 ppm and as low 
as 0.1 ppm PCBs. 
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The following table lists projected mean SQCs in ppm of PCBs. 

TOC (gC/kg sediment) Mean soc Levels in ppm of PCBS 

2 gCjkg sediment 0.04 ppm PCBs 
5 gCjkg sediment 0.1 ppm PCBs 
8 gCjkg sediment 0.16 ppm PCBS 
10 gCjkg sediment 0.2 ppm PCBS 
15 gCjkg sediment 0.3 ppm PCBS 
20 gCjkg sediment 0.4 ppm PCBS 

EPA considered two additional factors: the detection limit for 
analyzing PCBs in sediments and background levels. The Contract 
Lab Protocol (CLP) detection limit for the analysis of PCBs in 
sediments is 0.16 ppm. The background PCB level at this site has 
been estimated at approximately 0.14 ppm. Therefore, EPA has 
determined that the sediment target levels in ppm of PCBs for 
sediments with TOC values less than or equal to 10 gC/kg sediment 
will be 0.2 ppm of PCBs. Where TOC values are greater than 
10gCjkg sediment, the calculated mean SQC will be the target 
level. Therefore, target levels are as follows: 

TOC (gCLkg sediment} Final Sediment Target Levels in ppm 
PCBs 

2-10 gCjKg sediment 0.2 ppm PCBS 
15 gC/Kg sediment 0.3 ppm PCBS 
20 gCjKg sediment 0.4 ppm PCBS 

3. Groundwater Target Levels 

EPA has determined that contaminants from the quarry pits have 
contaminated on- and off-site groundwater and surface water in 
the unnamed stream. In particular, high levels of VOCs detected 
in groundwater located in bedrock fractures indicate that pockets 
of highly-contaminated liquid waste may exist within the pits and 
along bedrock fractures. For this site, EPA considers it 
technically impracticable from an engineering perspective to 
clean up the contaminated deep bedrock groundwater to Maximum 
Contaminant Levels (MCLs) promulgated under the Safe Drinking 
Water Act, and Massachusetts Drinking Water Standards. The basis 
for this determination of technical impracticability is discussed 
in Section XI.B. 

Instead of MCLs, EPA has determined that the cleanup goals for 
groundwater at this site are the significant reduction of 
contaminant mass in the aquifer and the protection of local 
surface water bodies. A two-part plan for cleanup of on-site 
contaminated groundwater and seeps is presented. It involves an 
active extraction system to collect contaminated groundwater 
located in and adjacent to the pits and a passive collection 
system to collect seeps and contaminated overburden groundwater. 
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A groundwater treatment system would be operated to treat 
collected groundwater. 

a. Active Collection System Cleanup Levels (In the 
Aquifer) 

The cleanup goal for the active collection system is the 
significant reduction in the mass of bedrock contamination. 

EPA will evaluate achievement of this cleanup goal by using 
two criteria : (1) a concentration range of 1 to 10 ppm of 
total volatile organic compounds (VOCs): and/or (2) an 
asymptotic curve using groundwater monitoring data 
indicating that significant concentration reductions are no 
longer being achieved. The groundwater monitoring data 
curve will be asymptotic when the rate of change in 
contaminant levels approaches zero, with no statistically 
significant deviation. 

These two criteria will be evaluated together to determine 
when a significant reduction of contaminants has occurred. 
Given the complexities of the Sullivan's Ledge system, EPA 
will modify the range of 1 to 10 ppm of total vocs if 
necessary upon review of actual full-scale treatment 
performance data. Monitoring data will be reviewed to 
assess the practicability of achieving or exceeding 1 to 10 
ppm of total vocs. This data will be evaluated against the 
asymptotic curve standard by comparing contaminant 
concentrations against time at a number of monitoring wells. 
If new monitoring data indicates that either achieving the 1 
to 10 ppm VOC concentrations is impracticable, or that 
achieving groundwater concentrations lower than 1 to 10 ppm 
is practicable, then the ROD will be amended. The 
asymptotic curve must be demonstrated for one year (four 
consecutive quarters), at a minimum, during the operation of 
the pumps before the pumps can be shut off. After the 
shutdown of the active pumping system, monitoring data will 
be evaluated on a quarterly basis for a minimum of three 
years. If monitoring data shows an increase in contaminant 
levels over time, such that the asymptotic condition is 
significantly changed, active pumping will be resumed. 

b. Passive Collection System Cleanup Levels (Influent 
Concentrations) 

The management of migration objective of the passive 
collection system is to prevent degradation of the unnamed 
stream by collecting seeps and contaminated groundwater. 
Cleanup levels for the passive system will be based on 
Ambient Water Quality Standards (AWQS) and the designated 
uses of the receiving waters. EPA has selected AWQSs as 
cleanup levels because they are appropriate standards for 
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the protection of aquatic life in the unnamed stream. EPA 
anticipates that either ambient water quality criteria for 
specific pollutants or bioassays will be used to determine 
compliance with Massachusetts water quality standards. 
Compliance with these cleanup levels will be measured at the 
influent to the treatment plant. Collected leachate and 
groundwater will be monitored before and after entering the 
groundwater treatment plant. 

c. Effluent Concentration for Treatment Plant 

Massachusetts ambient water quality standards (AWQSs) will 
also be used to set effluent limitations so that the 
discharge to the unnamed stream will not result in 
violations of the state's water quality standards. These 
standards include minimum criteria as well as narrative 
standards including "surface waters shall be free of toxic 
pollutants in toxic amounts." EPA anticipates that either 
ambient water quality criteria for specific pollutants or 
whole effluent toxicity limits will be specified as effluent 
limitations for the treatment plant's effluent. Based on 
the specific limits set for the effluent, appropriate 
monitoring requirements will also be specified, including 
bioassays. Specific effluent limits which comply with water 
quality standards and monitoring requirements will be 
determined during remedial design and will be based in part 
on the evaluation of predesign and pilot results. If at 
some point in the future it is determined to be more cost­
effective to discharge to the New Bedford POTW, then the 
effluent limitations, as discussed above, will be amended to 
reflect pretreatment requirements. 

c. Rationale for Selection 

The choice of the selected alternative is based on the criteria 
listed in the evaluation of alternatives section of this 
document. In accordance with Section 121 of CERCLA, to be 
considered as a candidate for selection in the ROD, the 
alternative must be protective of human health and the 
environment and able to attain ARARs unless a waiver is granted. 
At the Sullivan's Ledge site, attainment of groundwater ARARs is 
technically impracticable from an engineering perspective, and a 
waiver from compliance with those ARARs is justified. In 
assessing the alternatives at this site, EPA focused on other 
evaluation criteria, including short term effectiveness, long 
term effectiveness, implementability, use of treatment to 
permanently reduce the mobility, toxicity, and volume of 
contaminants, and cost. EPA also considered nontechnical factors 
that affect the implementability of a remedy, such as state and 
community acceptance. Based upon this assessment, taking into 
account the statutory preferences of CERCLA, EPA selected the 
remedial approach for this site. 
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Alternative SA-5 represents the best combination of elements 
addressing contaminated soils, sediments and groundwater. The 
selected alternative is protective, effective in the long term 
and the short term, reduces the toxicity, mobility and volume of 
the contaminants, is implementable, has state and community 
acceptance and is cost-effective. 

Most of the on-site soils are contaminated with PCBs, with 
approximately 24,000 cubic yards in excess of 50 ppm of PCBs. 
The clean-up level for sediments within the adjacent unnamed 
stream is less than 1 ppm. Therefore, for this site it is 
critical to ensure that on-site soils will not erode off-site 
into the unnamed stream. EPA has determined that solidification 
of the more highly contaminated soils and disposal under a cap is 
necessary to ensure that in the long term contaminated soils will 
not mobilize and erode off-site into the unnamed stream and is 
consistent with the preference for treatment as a principal 
element. Solidification also provides an added measure of 
security against possible future costs and remedial action 
necessary to protect human health and the environment if the cap 
were to fail. Excavation of contaminated sediments within the 
unnamed stream and water hazards is necessary to reduce the 
unacceptable environmental risk posed by such contaminated 
sediments for aquatic organisms and organisms at higher trophic 
levels. Solidification and on-site disposal for excavated 
sediments is the most cost-effective alternative considering the 
long term effectiveness and the significant reduction of mobility 
similar to other sediment treatment alternatives but at less 
cost, and the need to convert dewatered sediments into a suitable 
filler for disposal under a cap. As previously discussed, EPA 
has determined that it is technically impracticable, from an 
engineering perspective, to clean the contaminated groundwater to 
comply with drinking water standards. However, EPA has further 
determined that an active pumping collection system, located in 
close proximity to the pits, is required to significantly reduce 
the level of groundwater contaminants located in the on-site 
bedrock aquifer. In addition, because of unacceptable 
environmental risks due to contaminated groundwater and seeps 
discharging into the unnamed stream, a passive groundwater 
collection system is necessary for the short and long term during 
downtimes and upon successful completion of the active pumping 
system. 

Other alternatives were considered less acceptable for the 
following reasons. Because Alternative SA-l, the no-action 
alternative, did not address risks from exposure pathways, it is 
not protective and was rejected from further consideration. All 
other alternatives included an element to reduce risks from 
exposure to contaminated soils. However, capping alone 
(Alternatives SA-2, SA-3) was not selected because it does not 
utilize treatment to reduce the toxicity, mobility, or volume of 
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wastes, does not provide protection if the cap should fail and 
the long term effectiveness is less certain. Alternatives 
involving in-situ vitrification and incineration for soils 
(Alternatives SA-6 and SA-8) were rejected, even though the 
treatments would permanently destroy PCBs, because of 
implementability problems and substantially greater cost than 
solidification. Solidification was selected because it will 
reduce the mobility of PCBs and PAHs and will provide an extra 
measure of protection and long term effectiveness when used with 
a cap. Alternatives which did not address contaminated sediments 
(Alternatives SA-2, SA-3) were rejected because they do not 
reduce risks to aquatic and terrestrial organisms from exposure 
to contaminated sediments. Alternatives which did not utilize an 
active collection and treatment system to address groundwater 
contamination (Alternatives SA-2, SA-4, SA-6) were rejected 
because they are ineffective in the long term, do not 
significantly reduce the toxicity, mobility and volume of 
contaminants in the groundwater, and are not acceptable to the 
state. Alternatives which utilized an active collection and 
treatment system, but did not include a passive collection and 
treatment system (Alternatives SA-3, SA-7, SA-8), were rejected 
because they are not protective of the environment in the long 
term. Because it is technically impracticable to extract all 
pockets of contaminants located in the quarry pits and bedrock 
fractures, and an indeterminate amount of contaminants will 
therefore remain in the groundwater after the active collection 
and treatment system has been turned off, the passive collection 
system will be necessary to reduce environmental risks from 
exposure to groundwater seeps andjor further contamination of the 
unnamed stream and sediments. 

XI. Statutory Determinations 

A. The Selected Remedy is Protective of Human Health and 
the Environment 

The remedy at this site will permanently reduce the risks posed 
to human health and the environment by exposure to contaminated 
soils, sediments, surface water and groundwater. 

The soil cleanup levels to be attained by this remedy will reduce 
the risks from direct contact to and incidental ingestion of 
contaminated soils to a level protective of human health. In 
addition to solidification, construction of an impermeable cap 



52 

over most of the surface area of the site will provide an 
additional barrier against exposure to contaminated soils by both 
human and environmental receptors. The combination of 
solidification and capping will also significantly reduce the 
potential for contaminated soils to migrate off-site via the 
unnamed stream. Periodic site visits and maintenance will be 
performed to ensure the integrity of the cap, and its 
effectiveness in preventing exposure to contaminated soils and 
wastes within the pits. Similarly, institutional controls will 
be implemented to regulate land use of the site, including 
activities which may compromise the integrity of the cap. 

Treatment of the PCB-contaminated sediments in the unnamed stream 
and golf course water hazards will permanently and significantly 
reduce the risks to benthic organisms and organisms at higher 
trophic levels associated with contact with such sediments and 
subsequent bioaccumulation. 

Risks from exposure to contaminated on-site overburden and 
bedrock groundwater and groundwater seeps will be permanently 
reduced. EPA has determined that it is technically impracticable 
to clean up the contaminated groundwater to drinking water 
standards, both on-site and immediately off the disposal site. 
However, attainment of groundwater cleanup goals, as measured by 
achievement of 1-10 ppm of total volatiles andjor an asymptotic 
curve using groundwater monitoring data, will result in a 
significant reduction of on-site groundwater contaminants. 
Groundwater within the zone of contamination is not currently 
used for drinking water sources. Institutional controls will be 
implemented to ensure that in the future, drinking water wells 
will not be drilled on- and off-site within the zone of 
groundwater contamination. 

B. The Selected Remedy Attains ARARs 

The remedy will meet or attain applicable or relevant and 
appropriate federal and state requirements that apply to the 
site, with the exception of requirements relating to groundwater, 
as discussed below. Federal environmental laws and regulations 
which are applicable or relevant and appropriate to the selected 
remedial action at the Sullivan's Ledge Site are: 

Resource Conservation and Recovery Act (RCRA) 
Toxic Substances Control Act {TSCA) 
Clean Water Act (CWA) 
Clean Air Act (CAA) 
Occupational Safety and Health Administration (OSHA) 
Safe Drinking Water Act (SDWA) 
Department of Transportation Regulations 

State environmental regulations which are applicable or relevant 
and appropriate to the selected remedial action at the site are: 
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Dept. of Environmental Quality Engineering (DEQE) Regulations 
Hazardous Waste Regulations 
Wetlands Protection Regulations 
Certification for Dredging and Filling in Waters 
Drinking Water Regulations 
Air Quality Standards 
Air Pollution Control Regulations 

Massachusetts Division of Water Pollution Control (MDWPC) 
Regulations 

Surface Water Quality Standards 
Groundwater Quality Standards 
Supp. Requirements for Hazardous Waste Management Facilities 

Table 3 provides a synopsis of the applicable or appropriate 
requirements for the selected remedy. A discussion of how the 
selected remedy meets those requirements follows. 



54 

Groundwater 

Safe Drinking Water Act 
Massachusetts DEOE Drinking Water Reaulations 
Massachusetts MDWPC Groundwater Quality Standards 

The groundwater at Sullivan's Ledge, both on-site and immediately 
off-site, is not currently used as a drinking water source, but 
is a potential drinking water source. Maximum Contaminant Levels 
(MCLs) promulgated under the Safe Drinking Water Act and 
Massachusetts Drinking Water Standards, which regulate public 
drinking water supplies, are not applicable. However, because 
the groundwater could potentially be used as drinking water 
source, MCLs are relevant and appropriate. Minimum Groundwater 
Criteria established under the Massachusetts Groundwater Quality 
Standards are relevant and appropriate. 

In this Record of Decision, EPA is waiving compliance with 
certain ARARs relating to groundwater. The waiver covers both 
federal and state ARARs. Specifically, the Maximum Contaminant 
Levels (MCLs) promulgated under the Safe Drinking Water Act, 
Massachusetts Drinking Water Standards and Massachusetts 
Groundwater Quality Standards are waived. EPA has determined 
that compliance with the requirements of these ARARs is 
technically impracticable from an engineering perspective. 
Accordingly, EPA is waiving these requirements pursuant to 
Section 121(d) (4) (C) of CERCLA, 42 U.S.C. § 9622(d) (4) (C). 

The determination of technical impracticability is based 
primarily on the nature of the wastes and contaminants within the 
pits and along the bedrock fractures, and the geology of the 
site. EPA has concluded that the quarry pits and bedrock 
fractures contain dense non-aqueous phase liquids (DNAPLs), as a 
result of direct dumping of liquid wastes into the pits at depths 
approaching 150 feet into bedrock. The bedrock fractures are 
irregular both in length and orientation and as such cannot be 
accurately located, especially at such depths. In addition, 
DNAPLs will distribute along bedrock fractures under the 
influence of gravity, not just in the direction of flow, 
resulting in the inability to predict their locations even along 
a specific fracture. Therefore, the pockets of highly 
contaminated wastes located within the pits and along fractures 
cannot be cleaned up by conventional excavation and pumping 
methods as it is technically not possible to locate and extract 
all the contaminated pockets. The excavation of the quarry pits 
would also require an operation which is logistically infeasible 
to implement considering decontamination, staging and disposal 
constraints for the liquid wastes and solid objects within the 
pits. Even if the remedy did include excavation of the quarry 
pits, some contaminants would certainly remain in the pits and 
along the bedrock fractures. 
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Groundwater will be treated to the target levels discussed in 
Section X.B.J. The groundwater treatment facility will be 
located outside of the 100-year floodplain on the golf course, 
immediately adjacent to the disposal site. The location of the 
facility attains the siting requirements of MDWPC Supplemental 
Requirements for Hazardous Waste Management Facilities. There 
are no suitable areas on site for constructing the treatment 
facility, because quarry pits underlie much of the site and 
because construction of the facility may harm the cap. The 
proposed location is within the areal extent of contamination, 
and is considered to be part of the site for the purposes of 
Section 121(e) of CERCLA. Therefore, no permit is required. 
Discharges from the treatment facility into the unnamed stream or 
to the New Bedford sewer will attain ARARs, as described below. 

Soils and Sediments 

The applicable or relevant and appropriate requirements for the 
excavation, solidification and capping of the contaminated soils 
and sediments are regulations promulgated pursuant to TSCA, RCRA 
and DEQE Hazardous Waste Management Regulations. 

Toxic Substances Control Act 

The PCB Disposal Requirements promulgated under TSCA are 
applicable to the site because the selected remedy involves 
disposal of soils and sediments contaminated with PCBs in excess 
of 50 ppm. Under the Disposal Requirements, soils contaminated 
with PCBs may be disposed of in an incinerator, chemical waste 
landfill, or may be disposed of by an alternate method which is a 
destruction technology and achieves an equivalent level of 
performance to incineration. 40 C.F.R. §§ 761.60(a) (4), 
761.60(e). In this case, placement of solidified soils and 
sediments on the top of the ground surface of the existing 
landfill and construction of an impermeable cap over 11 acres of 
the site will satisfy the requirements of a chemical waste 
landfill. The passive groundwater collection system will collect 
leachate and monitoring of groundwater wells will be instituted, 
as required by the chemical waste landfill regulations. 

The Regional Administrator is exercising the waiver authority 
contained within the TSCA regulations at 40 C.F.R. § 
761.75(c) (4), and is waiving certain requirements of the chemical 
waste landfill. The provisions to be waived require construction 
of chemical waste landfills in certain low permeable clay 
conditions [40 C.F.R. § 761.75(b) (1)], the use of a synthetic 
membrane liner [§ 761.75(b) (2)], and that the bottom of the 
landfill be 50 feet above the historic high water table [§ 
761.75(b) (3)]. 
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The Regional Administrator hereby determines that, for the 
following reasons, the requirements of 40 C.F.R. §§ · 
761.75{b) {1),{2) and {3) are not necessary to protect against an 
unreasonable risk of injury to health or the environment from 
PCBs in this case. 

Low permeability clay conditions for the underlying substrate are 
not necessary at this site to prevent migration of PCBs. Soils 
and sediments over 50 ppm will be solidified and placed on top of 
the existing ground surface and clean fill. Solidification of 
soils with PCBs over 50 ppm and an impermeable cap will 
effectively encapsulate PCBs and prevent future migration. The 
requirement of a synthetic membrane liner is waived because there 
will be no hydraulic connection between the solidified mass and 
the groundwater or surface water. Although the water table at 
Sullivan's Ledge is five to ten feet below the ground surface, 
infiltration of PCBs to the groundwater will be prevented by 
binding the PCBs in a solidified mass and placing them under an 
impermeable cap. Also, installation of the active collection 
system and the cap may further lower the groundwater level. 
surface erosion of PCBs in soils and transport of the soils into 
the unnamed stream will essentially be prevented by the 
combination of solidification and placement under an impermeable 
cap. The hydrologic requirement that the landfill must be fifty 
feet above the historic high water table is waived because it is 
extremely unlikely that the solidified soils and sediments will 
ever come in contact with the groundwater. The solidified 
materials will be placed on the ground surface, five to ten feet 
above the water table, and will not be located in a floodplain, 
shoreland or groundwater recharge area. These factors ensure 
that at this site there will not an unreasonable risk of injury 
to health and the environment if the above requirements are 
waived. 

Hazardous and Solid Waste Amendments to the Resource 
Conservation and Recovery Act 

The Commonwealth of Massachusetts has been authorized by EPA to 
administer and enforce RCRA programs in lieu of the federal 
authority. Compliance with Massachusetts RCRA regulations is 
discussed below. However, federal regulations promulgated under 
the Hazardous and Solid Waste Amendments to RCRA {HSWA) are 
potentially applicable. 
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The applicability of HSWA regulations depends on whether the 
wastes are hazardous, as defined under RCRA. 4 In this case, 
certain compounds which may exhibit characteristics of hazardous 
waste, such as barium and lead, are present in some limited areas 
of the soils. However, HSWA regulations will not be applicable 
to those soils, because the Agency expects that after the soils 
are solidified, they will no longer exhibit any characteristics 
of hazardous wastes. Accordingly, HWSA land disposal 
restrictions will not be applicable because placement of the 
solidified soils on the land will not constitute disposal of a 
hazardous waste. 5 

The minimum technology standards for landfills promulgated 
pursuant to HSWA are not applicable, because the Sullivan's Ledge 
site is an existing landfill, rather than a new landfill, a 
lateral expansion, or a replacement landfill. Furthermore, the 
double liners required under these standards are not relevant and 
appropriate to this site. Because contaminants exist deep within 
the quarry pits and in the bedrock fractures, it is technically 
infeasible to build double liners that would prevent contaminants 
from coming into contact with groundwater. Accordingly, bottom 
double liners would not serve the purpose of isolating 
contaminants from the groundwater. Leachate collection 
requirements are relevant and appropriate, with the exception of 
the length of operation requirement. The passive groundwater 
collection system will collect leachate until Massachusetts water 
quality standards are achieved. 

4The agency has determined that none of the wastes in the 
soils and sediments at Sullivan's Ledge are listed hazardous 
wastes under RCRA because the specific processes creating the 
wastes are unknown. The mere presence of a hazardous constituent 
in a waste is not sufficent to consider the waste a RCRA listed 
waste. 

5 HSWA land disposal restrictions (LDR) would be applicable 
to the disposal of those portions of the soils contaminated with 
RCRA hazardous waste if they also contain certain restricted 
wastes. Under LDR, if soils contaminated with a RCRA hazardous 
waste (such as lead) also contain halogenated organic compounds 
such as PCBs in excess of 1,000 ppm, they must be incinerated 
prior to land disposal. At Sullivan's Ledge, it appears that the 
soils with high lead content do not also contain PCBs greater 
than 1000 ppm. Even if that were the case, incineration would 
not be appropriate because of the high lead content, and EPA 
would invoke a variance from the treatment standard pursuant to 
40 CFR § 268.44, allowing treatment of the lead- and PCB­
contaminated soils by solidification. 
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Massachusetts DEOE Hazardous Waste Regulations 

Massachusetts' DEQE Hazardous Waste Regulations are relevant and 
appropriate to this site, because the wastes to be managed are 
either hazardous wastes or are similar to hazardous wastes. 4 

The placement of contaminated soils and sediments under a cap 
will occur outside the 100-year floodplain, in accordance with 
location standards in the Massachusetts Hazardous Waste 
Regulations. Massachusetts closure and post-closure requirements 
requiring, among other things, that a cap attain a certain low 
permeability standard and act to minimize migration of liquids 
through the landfill in the long term will be attained. In 
addition, the substantive elements of the contingency plan, 
emergency procedures, preparedness and safety requirements will 
be satisfied. 

The portion of the DEQE landfill regulations requiring a double 
liner is not appropriate to the site and will not be attained. 
Large volumes of wastes will be left in the quarry pits 
underlying the solidified material, because of the 
impracticability of excavation, as described above. Thus, 
placement of a double liner over the wastes in the quarry pits 
would be ineffective in containing the wastes. Leachate 
collection requirements are relevant and appropriate, with the 
exception of length of operation requirements. The passive 
system will collect leachate and will operate until water quality 
standards are achieved. 

The groundwater monitoring program will comply with the 
groundwater protection regulations under the DEQE regulations, 
with the possible exception of semi-annual monitoring. As 
currently conceived, the remedy calls for groundwater monitoring 
quarterly during the first three years, and the frequency 
thereafter will be finalized during remedial design. Semi-annual 
monitoring requirements may not be appropriate to this site, 

4 Massachusetts Hazardous Waste Regulations are not 
applicable, because the remedial action implementing this Record 
of Decision will be initiated or ordered by DEQE as well as EPA. 
In such circumstances, no license pursuant to the Massachusetts 
hazardous waste statute and DEQE hazardous waste regulations is 
required. 310 C.M.R. 30.801(11). Accordingly, DEQE does not 
require strict compliance with all hazardous waste regulations 
for such remedial actions, but only requires compliance with the 
relevant and appropriate substantive sections of those 
regulations. 



59 

where the primary purpose of groundwater monitoring is not to 
check the effectiveness of the cap, but to assess the 
effectiveness of the groundwater extraction and treatment 
program. 

Surface Water 

Clean Water Act 

Some regulations under the Clean Water Act are applicable to the 
discharge of treated waters to the surface waters of the unnamed 
stream. No permit is required under the NPDES program for this 
discharge, because the effluent from the treatment facility will 
be discharged directly into the unnamed stream at a point 
considered part of the CERCLA site. EPA has selected a treatment 
method combining chemical oxidation/filtration for metals removal 
and UV/ozonation for organics removal which will be capable of 
achieving state water quality standards. Pilot testing of the 
treatment system will be conducted as part of the remedial 
action. 

If the City of New Bedford builds a secondary treatment plant 
(POTW) at some point in the future, EPA may discharge groundwater 
collected by the passive system indirectly to the POTW through 
the sewer. In that case, EPA would comply with pretreatment 
requirements of the Clean Water Act. These regulations contain 
general prohibitions against interfering with the operation of a 
POTW and against pass-through of pollutants, and specific 
prohibitions against introducing pollutants that will create a 
fire or explosion hazard, or cause corrosive structural damage to 
the POTW, among other things. 

Massachusetts Surface Water Quality Standards 

Massachusetts water quality standards for discharge to surface 
waters are applicable to discharges to the unnamed stream. The 
unnamed stream is classified as Class B, for the uses and 
protection of propagation of fish, aquatic life and wildlife, and 
for primary and secondary contact recreation. Massachusetts 
standards state that water shall be free from pollutants that 
exceed the recommended limits, that are in concentrations 
injurious or toxic to humans, or that exceed site-specific safe 
exposure levels determined by bioassay using sensitive species. 
At Sullivan's Ledge, these standards will be attained by using 
either ambient water quality standards or whole effluent toxicity 
limits. Bioassay tests may also be performed to determine site­
specific safe exposure levels. Because the effluent from the 
treatment facility will be discharged directly into the unnamed 
stream at a point considered part of the site, no permit is 
required. 
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Floodplains and Wetlands ARARs 

Regulations under Section 404 of the Clean Water Act are 
applicable, because channelization and lining of the unnamed 
stream and construction of roads in the wetlands will involve a 
discharge of dredged or fill material. The Agency has determined 
that in this case there is no other practicable alternative which 
would address PCB contamination in sediments but which would also 
have a less adverse impact on the aquatic ecosystem. The 
selected remedy will comply with the substantive requirements of 
Section 404 to minimize adverse impacts to the aquatic ecosystem, 
by creating sedimentation basins, by erecting baffles in the 
lined part of the stream, and by restoring the stream and 
wetlands. 

In addition, the policies expressed in Executive Orders regarding 
wetlands and floodplains were taken into account in the selected 
remedy. The remedy will include steps to minimize the 
destruction, loss, or degradation of wetlands in accordance with 
Executive Order 11990, and will include steps to reduce the risk 
of floodplain loss in accordance with Executive Order 11988. 

DEQE Wetlands Protection Regulations concerning dredging, 
filling, altering or polluting inland wetlands are applicable to 
the dredging of the unnamed stream and water hazards. The 
remedial action will comply with the performance standards of the 
regulations regarding banks, vegetated wetlands, and lands under 
water, and a one-for-one replication of any hydraulic capacity 
which is lost as the result of this part of the remedial action. 

Because the stream and water hazards are within the areal extent 
of contamination, they are considered part of the site, and no 
permits will be necessary. 

Standards for particulate matter under the Clean Air Act and DEQE 
Air Quality and Air Pollution regulations are applicable and will 
be attained during construction phases. 

OSHA/Right to Know 

OSHA standards for general industries and health and safety 
standards will be attained. Informational requirements under the 
Massachusetts right to know regulations will be attained during 
implementation of the remedy. 

Department of Transportation Regulations 



61 

Any hazardous wastes transported for off-site disposal, including 
any solids extracted during the groundwater treatment program, 
will be transported in accordance with Department of 
Transportation regulations. 

c. The Selected Remedial Action is cost Effective 

Of those remedial alternatives that are protective and attain all 
technically practicable ARARs, EPA's selected remedy is cost­
effective. As discussed in the FS, solidification is the most 
cost effective treatment alternative for soils and sediments, 
based on the treatment of equivalent volumes. In particular, the 
cost of on-site incineration is $13,500,000 (present worth) for 
treatment of soils with PCBs in concentrations equal to or 
greater than 50 ppm. This is $9,000,000 more than the cost of 
solidification for treatment of the same volume of soils. 
Although solidification is not a destruction technology, 
solidification and capping, in combination with a long-term 
maintenance program and institutional controls, will adequately 
protect human health and the environment over the short- and 
long-term. Because the site must be capped in any event to 
contain the wastes within the quarry pits, solidification of 
soils and sediments represents the most cost-effective treatment 
means of achieving the response objectives outlined in Section 
VIII A. 

Present worth costs were estimated in the FS for four groundwater 
treatment technologies for the active collection system: air 
stripping with granular activated carbon (GAC), air stripping 
with GAC and vapor phase carbon, GAC alone and UVjozonation. Of 
the four referenced treatment systems, uv;ozonation has the 
lowest cost estimate in present worth terms. Although GAC is a 
commonly used treatment for removal of vocs, vinyl chloride, one 
of the contaminants of concern in the groundwater at the site, 
quickly exhausts the adsorptive capacity of GAC. uv;ozonation is 
a technology which has been proven to be effective in the 
destruction of organic contaminants in groundwater, including 
vinyl chloride. Therefore, the selection of UVjozonation as a 
groundwater treatment system is the most cost-effective both in 
terms of its destruction efficiency and estimated cost. 

Implementation of the active groundwater collection system will 
be required until the time that the levels which the Agency 
considers technically practicable, as described in Section 
X.B.3.a., are achieved. The combination of an active and passive 
groundwater collection system is cost-effective because it 
reduces the length of time of the operation of the active 
collection system. If no passive system were in place, it would 
be necessary to operate the active system until water quality 
standards were achieved in order to prevent degradation of the 
unnamed stream. Construction of the passive system represents a 
minimal portion of the total cost of the remedy. 
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D. The Selected Remedy Utilizes Permanent Solutions and 
Alternative Treataent Technoloqies or Resource Recovery 
Technoloqies to the Kaximum Extent Practicable 

EPA has determined that the solidification, capping, and 
groundwater treatment components of the selected remedy utilize 
permanent solutions to the maxim~m extent practicable. 

In this case, it is technically impracticable from an engineering 
perspective to excavate all the wastes contained within the 
quarry pits and deep bedrock fractures, and therefore technically 
impracticable to eliminate permanently the source of groundwater 
contamination. All the source alternatives which EPA evaluated 
for complete and permanent remediation of wastes contained within 
the quarry pits were screened out in Chapter 9 of the FS, because 
of problems with their effectiveness, implementability and cost. 

The determination that it is technically impracticable to 
excavate wastes in the quarry pits and bedrock fractures is based 
primarily on the nature of the wastes present and the geology of 
the site. The evidence indicates that the quarry pits and the 
bedrock fractures contain pockets of highly contaminated liquids. 
These pockets cannot be cleaned up by conventional excavation and 
pumping methods, as it is technically not possible to locate and 
extract all contaminated liquids. The excavation of the quarry 
pits would also require an operation which is logistically 
impracticable to implement, considering decontamination, staging 
and disposal of wastes and objects in the pits. Significant short 
term hazards may result from excavating large bulky objects such 
as cars and timbers which are significantly contaminated by the 
liquid wastes. 

The remedy also uses alternate technologies. Solidification of 
soil and sediment is designated as an innovative treatment, as is 
uv;ozonation. 

E. The Selected Remedy satisfies the Preference for 
Treatment as a Principal Element 

The selected remedy satisfies the statutory preference for 
treatment as a principal element by specifying excavation and 
solidification of contaminated soils and sediments equal to or 
above human health-based and environmental risk-based target 
levels. Solidification of contaminated soils and sediments is a 
form of treatment which significantly reduces the mobility of 
PCBs. Although not as permanent as destruction technologies, 
solidification provides more long term protection than capping 
alone. 
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The groundwater treatment system also utilizes treatment. As 
described in preceding sections, EPA has determined that it is 
technically impracticable, from an engineering perspective, to 
excavate and treat all the solid and liquid wastes within the 
quarry pits. However, since the liquid wastes within the pits 
constitute the primary threat to human health and the 
environment, the remedy specifies a groundwater extraction and 
treatment system located in close proximity to the pits in order 
to significantly reduce the mass of contaminants in groundwater. 
The groundwater treatment system of chemical precipitation 
followed by uv;ozonation will permanently destroy organic 
contaminants and remove metal contaminants from collected 
groundwater. 

XII. STATE ROLE 

The Massachusetts Department of Environmental Quality Engineering 
(MA DEQE) has reviewed the various alternatives and has indicated 
its support for the selected remedy. The State has also reviewed 
the Remedial Investigations and the Feasibility Study to 
determine if the selected remedy is in compliance with applicable 
or relevant and appropriate State environmental laws and 
regulations. MA DEQE concurs with the selected remedy for the 
Sullivan's Ledge Site. A copy of the declaration of concurrence 
is attached as Appendix c. 

Because the City of New Bedford, a political subdivision of the 
Commonwealth of Massachusetts, operated the site at the time of 
disposal of hazardous substances, the state is responsible for a 
minimum of 50 percent of the sums expended in response to 
releases at the site, in accordance with Section 104(c) (3) of 
CERCLA. In the case of the selected remedy, the Commonwealth's 
minimum share is estimated at approximately $5,050,000. 
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TABLE 1 

INDICATOR COMPOUNDS 
SUWVAN'S LEDGE SITE 

NEW BEDFORD, MASSACHUSETTS 

2-butanone 
4-methyl-2-pentanone 
benzene 
toluene 
xylenes 
ethyl benzene 
chlorobenzene 
1 ,2-dichloroethane 

Pentachlorophenol 

bis(2-ethyfhexyt)phthalate 

VOLATILE ORGANICS 

SEMI-VOLATILE ORGANICS 

Acid Extractables 

Base/Neutral Extractables 

polycyclic aromatic hydrocarbons (PAHs) 
acenapthane 
acenapthylene 
anthracene 
benzo(a)anthracene 
benzo{b)fl uoranthene 
benzo(k)fl uoranthene 
benzo(g,h,i)perylene 
benzo(a)pyrene 
chrysene 
di benzo(a,h)anthracene 
fluoranthene 
fluorene 
ide no( 1 ,2,3-cd)pyrene 
phenanthrene 
pyrene 
naphthalene 
2-methyl naphthalene 
2-chloronaphthalene 

trans-1 ,2-dichloroethene 
trichloroethene 
vinyl chloride 
chloroform 
methylene chloride 
styrene 

1 ,2-dichlorobenzene 
1 ,3-dichlorobenzene 
1 ,4-d ichlorobenzene 
1 ,2,4-trichlorobenzene 
n-nitrosodimethylamine 
n-nitrosodiphenylamine 
bis(2-chloroethyl)ether 
dibenzofuran 
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INDICA TOR COMPOUNDS 
SULUVAN'S LEDGE SITE 
PAGE TWO 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 

barium 
copper 
iron 
lead 
manganese 
mercury 
nickel 

73 

Table 1 continued 

PESTICIDESIPCBs 

INORGANICS 

PCB-1248 
PCB-1254 
PCB-1260 

silver 
sodium 
zinc 



ALTERNATIVE 
DEVELOPMENT 

TABLE 2 

SUMMARY OF SOURCE CONTROL ALTERNATIVES SCREENING 
SULLIVAN'S LEDGE SITE 

NEW BEDFORD, MASSACHUSETTS 

ALTERNATIVE(S) ALTERNATIVES 
ELIMINATED DURING ELIMINATED DURING 

COMPATIBILITY SCREENING OF 
(SECTION 9. 1) (SECTION 9.2) (SECTION 9.3) 

SC-Soils-1 No Action SC-Soils-1* 
SC-Soils-2 Contairunent 
SC-Soils-3 In-situ Vitrification 
SC-Soils-4 Off-sitB MCRA Landfill SC-Soih-4 
SC-Soils-5 On-site Incir.eration 
SC-Soils-6 Off-site Inctneration SC-Soils-6 
SC-Soils-7 KPEG/Thermal Aec~tion SC-Soils-7 
SC-Soils-8 Solidification/on-site Disposal 

SC-Pits-1 No Action SC-Pits-1* 
SC-Pits-2 Contairunent SC-Pits-2 
SC-Pits-3 In-situ Biological SC-Pits-3 
SC-Pits-4 Off-site RCRA Landfill SC-Pits-4 
SC-Pits-5 Solidification/Off-site Landfill SC-Pits-5 
SC-Pits-6 On-site Incineration SC-Pits-6 
SC-Pi ts'-7 Off-site Incineration SC-Pits-7 

SC-Sed-1 No Action SC-Sed-1* 
SC-Sed-2 Contairunent SC-Sed-2 
SC-Sed-3 In-situ Biological SC-Sed-3 
SC-Sed-4 Excavation/On-site Disposal SC-Sed-4 
SC-Sed-5 Solidification/On-site Disposal 
SC-Sed-6 On-site Incineration 

*Note: SC-Soils-1, SC-Pits-1, SC-Sed-1, Combined to SC-1 

ALTERNATIVES 
REMAINING FOR 

DETAILED 
EVALUATION 

SC-I* 
SC-Soils-2 
SC-Soils-3 

SC-Soils-5 

SC-Soils-8 

SC-Sed-5 
SC-Sed-6 

-...] 

""' 



ALTERNATIVE 
DEVELOPMENT 

(SECTION 9. 1) 

MM-1 

MM-2 

MM-3 

MM-4 

MM-5 

MM-6 

• • • • llr • 

TABLE 2 continued 

SUMMARY OF MANAGEMENT OF MIGRATION ALTERNATIVES SCREENING 
SULLIVAN'S LEDGE SITE 

No Action 

Containment 

Passive Collection 

Groundwater Diversion 

Active Collection - Overburden 
and Bedrock Groundwater 

Action Collection - Deep 
Bedrock Fracture Groundwater 

NEW BEDFORD, MASSACHUSETTS 

ALTERNATIVE 
ELIMINATED DURING 

COMPATIBILITY 
(SECTION 9.2) 

MM-2 

ALTERNATIVES 
ELIMINATED DURING 

SCREENING OF 
(SECTION 9.3) 

MM-4 

MM-6 

• ~ 

ALTERNATIVES 
REMAINING FOR 

DETAILED 
EVALUATION 

MM-1 

MM-3 

MM-5 

L ' l l 

-..J 
lJl 



REQUIREMENT 

Safe Drinking Water Act 
Regulations, 40 CFR 
Part 141, Subpart B 

TSCA PCB Disposal 
Requirements, 40 CFR §§ 
761.60 

RCRA Land Disposal 
Regulations, 40 CFR § 
268 Subpart c 

RCRA Minimum Technology 
Regulations, 40 CFR § 
264.300 
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Table 3 - ARARs 

REQUIREMENT SYNOPSIS/CONSIDERATION 

Establishes MCLs for public 
drinking water supplies. These relevant 
and appropriate regulations will be 
waived because of technical 
impracticability. 

Disposal of soils and sediments 
with PCBs over 50 ppm, must be by 
incinerator or equivalent alternative 
method, or chemical waste landfill. 
Remedy will result in chemical waste 
landfill containing existing wastes 
which have been previously landfilled on 
site and solidified soils and sediments. 
Some requirements of chemical waste 
landfill which are not necessary to 
protect against risk of injury to health 
or environment will be waived under the 
waiver provisions of the TSCA 
regulations. 

These regulations are not applicable 
because solidified soils are not 
expected to contain characteristic 
or listed hazardous waste. 

These regulations establish standards 
for new or replacement landfills, or 
lateral expansions of landfills, 
including double liner and leachate 
collection. Not applicable because 
remedy does not involve creation of new 
or replacement landfill, or lateral 
expansion of landfill. Double liners 
are not relevant and appropriate because 
it is technically infeasible to 
construct a double liner separating 
wastes in quarry pits from the 
groundwater. Remedy will comply with 
leachate collection requirements, except 
inappropriate length of operation 
requirements. 



Surface Water Discharge 
Regulations, 40 CFR §§ 
122, promulgated 
pursuant to Clean 
Water Act 

Pretreatment 
Regulations for 
Indirect Discharges 
to POTWs, 40 CFR 
Part 403 

Discharge of Dredged 
and Fill Materials 
Regulations, 40 CFR §§ 
230, promulgated 
under Section 404 of 
Clean Water Act 

National Ambient Air 
Quality Standards 
(NAAQS), 40 CFR § 50.6, 
promulgated pursuant to 
Clean Air Act 

OSHA Worker Safety 
Regulations, 29 CFR 
Part 1910 

Department of 
Transportation 
Regulations for 
Transport of Hazardous 
Materials, 49 CFR Parts 
107, 171.1-172.558 
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Applicable to discharge of groundwater 
treatment system effluent. If effluent 
is discharged to surface waters, 
regulations will be attained through 
compliance with state water quality 
standards, and monitoring of discharge. 

These regulations control the discharge 
of pollutants into POTWs, including 
specific and general prohibitions. 
If groundwater from passive collection 
system is discharged to sewer after New 
Bedford secondary treatment plant 
becomes operational, these regulations 
will be applicable, and the remedy will 
comply through pretreatment. 

This regulation applies to the use 
of fill material in stream and wetlands. 
Remedy will comply because there is no 
practicable alternative having a less 
adverse impact on aquatic organisms, and 
steps will be taken to minimize adverse 
impacts, such as sedimentation basins, 
baffles and stream and wetlands 
restoration. 

These applicable regulations set primary 
and secondary 24-hour concentrations for 
emissions of particulate matter. 
Fugitive dust from excavation, 
treatment, solidification and disposal 
will be maintained below these 
standards, by dust suppressants if 
necessary. 

These applicable regulations contain 
safety and health standards that will be 
met during all remedial activities, 
including construction of the cap and 
installation of groundwater wells. 

Requirements for transporting hazardous 
materials off-site will be met. 



Massachusetts 
DEQE Drinking Water 
Regulations, 310 CMR 
22 

Massachusetts MDWPC 
Groundwater Standards, 
314 CMR 6 

Massachusetts 
DEQE Hazardous Waste 
Closure and Post 
Closure Regulations, 
310 CMR §§ 30.580 
and 30.590 

Massachusetts 
DEQE Hazardous Waste 
Location Regulations, 
310 CMR 30.700 

Massachusetts 
DEQE Hazardous Waste 
Groundwater Protection 
Regulations, 310 CMR 
30.660 

Massachusetts 
DEQE Hazardous Waste 
Landfill Regulations, 
310 CMR 30.620 

Massachusetts 
MDWPC Supplemental 
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Establishes maximum contaminant levels 
for public drinking water supplies. 
Attainment of this relevant and 
appropriate regulation will be waived 
because of technical impracticability. 

Establishes minimum groundwater 
criteria. Attainment of this relevant 
and appropriate regulation will be 
waived because of technical 
impracticability. 

The closure and post closure regulations 
are relevant and appropriate. The cap 
will be constructed and maintained and 
monitoring will be performed in 
compliance with these requirements. 

The cap will be constructed outside 
the 100-year floodplain in accordance 
with these relevant and appropriate 
regulations. 

The groundwater monitoring requirements 
are relevant and appropriate. 
Semi-annual monitoring for specified 
indicators of hazardous constituents are 
required to verify the effectiveness of 
closure. The remedy will comply with 
the substantive requirements, except 
that monitoring will be quarterly for 
the first three years and the frequency 
will be reevaluated thereafter. 

Landfill requirements include double 
liners, leachate collection systems, and 
technical requirements for cap. 
Double liner requirements are not 
appropriate to this site, since 
groundwater below landfill will remain 
contaminated. Other requirements are 
relevant and appropriate and will be 
attained, except that leachate 
collection may be terminated prior to 30 
years after closure, if target levels 
for the passive system have been 
achieved. 

RCRA facilities subject to surface water 
discharge requirements must also comply 



Requirements for 
Hazardous Waste 
Management Facilities, 
314 CMR 8 

Massachusetts 
MDWPC Surface Water 
Quality Standards, 
314 CMR 4 

Massachusetts 
DEQE Wetlands 
Protection Regulations, 
314 CMR 10 

Massachusetts 
DEQE Ambient Air 
Quality Standards, 
310 CMR 6, and DEQE 
Air Pollution Control 
Regulations, 310 CMR 7 

Massachusetts 
Right to Know 
Regulations 
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with DEQE regulations regarding 
location, technical standards for 
landfills, closure and post-closure, and 
management standards. 

Surface waters must be free from 
pollutants which are present in toxic 
amounts, which exceed recommended limits 
for most sensitive use, or which exceed 
safe exposure levels. These applicable 
standards will be attained during 
remedial design and operation of the 
treatment system. 

This applicable regulation sets 
performance standards for dredging 
banks, vegetated wetlands, and lands 
under water. The remedy and mitigative 
measures will attain these standards. 

This applicable regulation sets primary 
and secondary standards for emissions of 
particulate matter. These standards 
will be met during implementation. 

Informational requirements of these 
regulations will be attained during 
implementation. 

Standards to be Considered 

Executive Orders 
11990 and 11988 

Interim Sediment 
Quality Criteria 

These executive orders regarding 
protection of floodplains and wetlands 
were considered in the evaluation and 
development of remedial alternatives . 
The soil and sediment excavation and 
stream lining will be conducted in such 
a manner to avoid or minimize adverse 
impacts. 

Interim sediment quality criteria were 
considered in establishing target levels 
for cleanup of sediments. 
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Preface 

The u.s. Environmental Protection Agency (EPA) held a 49-day 
public comment period from February 6, 1989 to March 27, 1989 to 
provide an opportunity for interested parties to comment on the 
Feasibility Study (FS) report and the Proposed Plan prepared for 
the Sullivan's Ledge Superfund site in New Bedford, 
Massachusetts. The FS examines and evaluates various options, 
called remedial alternatives, for addressing soil, groundwater, 
surface water and sediment contamination. EPA made a preliminary 
recommendation of its preferred alternative for the site cleanup 
in the Proposed Plan issued on January 27, 1989, before the start 
of the public comment period. 

The purpose of this responsiveness summary is to document 
EPA responses to the comments and questions raised during the 
public comment period. EPA will consider all of the comments 
summarized in this document before selecting a final remedial 
alternative for the contamination at the Sullivan's Ledge 
Superfund site. 

This responsiveness summary is organized in the following 
sections: 

I. 

II. 

overview of Remedial Alternatives Considered in the 
Draft Feasibility Study, Including the Preferred 
Alternative - This section briefly outlines the 
remedial alternatives evaluated in the draft FS, 
including EPA's preliminary recommendation of a 
preferred alternative. 

Background on Community Involvement and Concerns - This 
section provides a brief history of community interests 
and concerns regarding the Sullivan's Ledge site. 

III and IVSummary of Comments Received During the Public Comment 
Period and EPA Responses - These sections summarize and 
provide EPA responses to the comments received from the 
public and other interested parties during the public 
comment period. In addition, comments received from 
the Potentially Responsible Parties (PRPs) are 
summarized and EPA's responses to these comments are 
provided. 
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Exhibit A - This attachment provides a list of the community 
relations activities that EPA has conducted to date at the 
Sullivan's Ledge site. 

Exhibit B - This attachment provides a transcript of the February 
21, 1989 Informal Public Hearing on the Sullivan's Ledge site 
held in New Bedford, Massachusetts. 

I. OVERVIEW OF REMEDIAL ALTERNATIVES CONSIDERED IN THE DRAFT 
FEASIBILITY STUDY INCLUDING THE PREFERRED ALTERNATIVE 

Using information gathered during the Remedial Investigation 
(RI) -- a study that investigates the nature and extent of 
contamination at the site -- and the Risk Assessment -- a study 
that assesses the potential risks to human health and the 
environment associated with the site contamination -- EPA 
identified several cleanup objectives for the Sullivan's Ledge 
site. (See Exhibit C for a map of the Sullivan's Ledge site.) 
The objectives are: 

1. Prevent or mitigate the continued release of hazardous 
substances to the unnamed stream, Middle Marsh, and 
Apponagansett Swamp; 

2. Reduce risks to human health associated with direct 
contact with or incidental ingestion of contaminants in 
the surface and subsurface soils; 

3. Reduce risks to animal and aquatic life associated with 
the contaminated surface soils and sediments; 

4. Reduce the volume, toxicity, or mobility of the 
hazardous contaminants; 

5. Maintain air quality at protective levels for on-site 
workers and nearby residents during site remediation; 

6. Reduce further migration of groundwater contamination 
from the quarry pits in the upper 150 feet of the 
bedrock groundwater flow system; 

7. Significantly reduce the mass of contaminants in 
groundwater located in and immediately adjacent to the 
quarry pits; 

8. Provide flushing of groundwater through the pits to 
encourage continued removal of contaminants at the 
site; and 

9. Minimize the threat posed to the environment from 
contaminant migration in the groundwater and surface 
water. 



3 

After identifying the cleanup objectives, EPA developed and 
evaluated potential cleanup alternatives. The FS report 
describes the alternatives considered for addressing 
contamination of soil, groundwater, surface water and sediments, 
as well as the criteria EPA used to narrow the list to eight 
potential remediation alternatives. The preferred alternative 
preliminarily recommended by EPA to address the different aspects 
of site contamination included the following nine components: 1) 
site preparation; 2) excavation, solidification and on-site 
disposal of contaminated soils; 3) excavation, dewatering, 
solidification and on-site disposal of contaminated sediments 
from the unnamed stream and golf course water hazards; 4) 
construction of an impermeable cap over an 11-acre area; 5) 
diversion and lining of a portion of the unnamed stream; 6) 
collection and treatment by oxidation/filtration and 
ultravioletjozonation of groundwater from the on-site overburden 
and bedrock; 7) wetlands restoration/enhancement; 8) long-term 
environmental monitoring; and 9) institutional controls, 
including restrictions on groundwater use. 

The cleanup alternatives considered by EPA are described 
briefly below. The January 1989 Proposed Plan should be 
consulted for a detailed explanation of the preferred 
alternative. 

REMEDIAL ALTERNATIVES EVALUATED IN THE FS 

Alternative fl: No-Action: 
The no-action alternative would involve no treatment of site 

contaminants. Educational programs would be implemented to 
inform the public of the risks associated with the site and the 
contaminants present there. Long-term environmental monitoring 
of the surface soils, sediments, surface water, and groundwater 
would be required to monitor contaminant concentrations over 
time. EPA would review the site every five years to determine if 
additional measures need to be taken to address the 
contamination. 

Alternative f2: Installation of a Cap; Diversion and Lining of 
the Unnamed Stream; Passive Groundwater Collection; Groundwater 
Treatment; and Environmental Monitoring: 

Under this alternative, an impermeable cap would be 
constructed over the site. The unnamed stream would be diverted 
in order to excavate the PCB-contaminated soil and to construct a 
concrete-lined channel for the stream to follow. In addition, a 
passive groundwater collection/treatment system would be 
installed. An environmental monitoring program and institutional 
controls would be included with this alternative. 
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Alternative f3: Installation of a cap; Diversion and Lining of 
the Unnamed Stream; Active Groundwater Collection; Groundwater 
Treatment; and Environmental Monitoring: 

This alternative is similar to Alternative #2 except that an 
active, rather than passive, groundwater collection/treatment 
system would be implemented. The specific steps involved in the 
implementation of this alternative are similar to those for 
Alternative #2. An environmental monitoring program and 
institutional controls would be included with this alternative. 

Alternative f4: Excavation, Solidification and on-site Disposal 
of contaminated soil; Excavation, Dewatering, Solidification, and 
on-site Disposal of Contaminated Sediments from the Unnamed 
stream, and Golf course water Hazards; Construction of an 
Impermeable Cap; Diversion and Lining of the unnamed stream; 
Passive Groundwater Collection; Groundwater Treatment; wetlands 
Restoration; and Environmental Monitoring: 

This alternative is similar to EPA's preliminary 
recommendation of a preferred alternative (Alternative #5), 
except that it would not include active groundwater collection. 
In addition, institutional controls and environmental monitoring 
would have to be implemented. 

Alternative ts: Excavation, Solidification and on-site Disposal 
of contaminated Soil; Excavation, Dewatering, Solidification, and 
on-site Disposal of contaminated Sediments from the unnamed 
Stream, and Golf course Water Hazards, Construction of an 
Impermeable cap; Diversion and Lining of the Unnamed stream; 
Passive and Active Groundwater Collection; Groundwater Treatment; 
Wetlands Restoration; and Environmental Monitoring: 

This alternative is EPA's preliminary recommendation of a 
preferred alternative, as discussed on page 5. 

Alternative f6: In-situ Vitrification of Soils; Solidification 
of Sediments; unnamed stream Diversion and Lining; Passive 
Groundwater Collection; Groundwater Treatment; Wetlands 
Restoration; and Environmental Monitoring: 

Under this alternative, a technology called in-situ 
vitrification would be used to treat PCB-contaminated soils. 
"In-situ" or "in-place," means that soils will be treated where 
they are located on site, rather than being excavated and treated 
at another location. The extremely high temperatures generated 
would destroy many of the contaminants and solidify any remaining 
contamination into a glass-like, or "vitrified," substance. In 
addition, PCB-contaminated sediments from the unnamed stream, 
Middle Marsh, water hazards, and Apponagansett Swamp would be 
removed and solidified, placed next to the vitrified soil on 
site, and covered with a layer of soil. A passive groundwater 
collection system would be installed. Institutional controls and 
environmental monitoring would be implemented. 
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Alternative f7: Excavation, solidification and on-site Disposal 
of Contaminated soil: Excavation, Dewaterinq, Solidification, and 
on-site Disposal of Contaminated Sediments from the unnamed 
stream, Golf Course Water Hazards, Middle Marsh and Apponaqansett 
swamp: construction of an Impermeable cap: Diversion and Lininq 
of the unnamed Stream: Active Groundwater Collection: Groundwater 
Treatment: Wetlands Restoration: and Environmental Monitorinq: 

This alternative is similar to the preferred alternative, 
except that a passive groundwater collection system would not be 
implemented and a much greater volume of soils would be treated. 
Environmental monitoring and institutional controls also would be 
required under this alternative. 

Alternative ts: Incineration of soils and Sediments: 
Installation of a cap: Diversion and Lining of the unnamed 
Stream: Active Groundwater Collection: Groundwater Treatment: 
Wetlands Restoration: and Environmental Monitorinq: 

This alternative would involve diverting the unnamed stream, 
excavating the PCB-contaminated sediment and constructing a 
concrete-lined channel. The on-site contaminated soils and 
sediments from the unnamed stream, Middle Marsh, and 
Apponagansett swamp would be incinerated on-site. Treated 
material would be disposed of on site and covered with an 
impermeable cap. This alternative also includes an active 
groundwater collection system and groundwater treatment by 
ultravioletjozonation. Institutional controls and environmental 
monitoring would be required. 

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

Local officials have described community reaction to the 
Sullivan's Ledge site as relatively low key. The public is 
generally aware of contamination at the site, and citizens 
continue to seek further information regarding their concerns. 

Most of the concerns raised by the citizens, local business 
owners, and officials who have been interviewed about the 
Sullivan's Ledge site involve questions about site contaminants 
and cleanup. Specific concerns mentioned by residents during 
community interviews included health effects, property 
transactions and values, future use of the site and EPA's process 
for interacting with the public. 

At an EPA public meeting held on February 6, 1989 citizens 
inquired as to the extent and nature of groundwater and soil 
contamination, the effects of remediation on the Middle Marsh and 
Apponagansett swamp, as well as the long-term plans for 
monitoring and maintaining the site. 
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III. SUMMARY OF COMMENTS RECEIVED DORING THE PUBLIC COMMENT 
PERIOD AND EPA RESPONSES 

This responsiveness summary addresses the comments received 
by EPA concerning the draft FS and Proposed Plan for the 
Sullivan's Ledge Superfund site. Five sets of written comments 
were received during the 49-day public comment period (February 7 
-March 27, 1989): two from individual citizens, one from a 
consulting group, and two from PRPs. oral comments presented by 
one citizen at the formal Public Hearing on February 21, 1989 are 
also included. Copies of the transcript from the informal public 
hearing are attached as Appendix B of this document and are 
available at the site information repository in New Bedford and 
at the EPA Records Center, 90 Canal Street, Boston, 
Massachusetts. 

A. Summary of Citizen and Other Interested Party Comments 

Comments from citizens and other interested parties, along 
with EPA responses, are summarized below: 

Comment 1. The City of New Bedford expressed support for 
the recommendation outlined in the report prepared by Balsam 
Environmental Consultants, which suggests capping the 
Sullivan's Ledge site and eliminating the solidification of 
on-site soils. 

EPA's Response: 

EPA believes that solidification of the on-site soils is 
necessary prior to capping for the following reasons: 

1) it satisfies the preference for treatment as a 
principal element and ensures that in the 
long-term contaminated soils will not mobilize and 
erode into the unnamed stream; 

2) it provides an added measure of security against 
possible future costs and remedial action 
necessary to protect human health and the 
environment if the cap were to fail, and; 

3) it would also control a potential PCB migration 
pathway between the soils and groundwater by 
binding minute soil particles in a solidified 
matrix, thus restricting their movement in 
groundwater. 

Comment 2. The City of New Bedford and one citizen 
expressed support for EPA's No-Action Alternative identified 
for the Middle Marsh. 
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EPA's Response: 

EPA has separated the Middle Marsh area into an operable 
unit and remediation for this area has been deleted from 
this Record of Decision. EPA proposes to do additional 
biological studies in the Middle Marsh area to determine the 
need for remediation. Therefore, at this time, EPA does not 
believe there is adequate information to choose a remedy and 
have delayed this decision until the additional studies are 
completed. 

Comment 3. One citizen stated that money spent on 
remediating the Sullivan's Ledge site could better be spent 
planting trees. 

EPA's Response: 

EPA acknowledges concurrence with the decision not to 
excavate the pits. As a further note, planting trees in 
areas immediately off-site may be necessary to restore, to 
the maximum extent feasible, any wetlands impacted by 
remedial action. 

Comment 4. One citizen remarked that capping contaminants 
in soils and trapping contaminants in sediments would 
constitute an effective and acceptable level of remediation. 
The citizen further stated that contaminants in the 
groundwater would not be a problem if left "as is." 

EPA's Response: 

EPA believes that treatment of the soils and sediments by 
solidification is necessary as outlined in the EPA response 
to comment 1. The groundwater contamination poses an 
unacceptable public health risk of 5xl0- 1 if someone were to 
drink this groundwater. For this reason, the groundwater at 
the site needs to be remediated. 

Comment 5. One citizen stated that specific components 
included in the alternatives considered by EPA (such as 
solidification, excavation and dewatering) are unnecessary. 

EPA's Response: 

EPA believes that each of the alternative components are 
necessary to accomplish successful remediation of the 
Sullivan's Ledge site. Solidification of the soils and 
sediments is necessary as outlined in the EPA Response to 
Comment 1. Excavation will be required to remove the 
contaminated soils and sediments for treatment. Dewatering 
will be required for some of the sediments in order to 
remove excessive water prior to treatment. 
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Comment 6. One citizen stated that it is not necessary from 
an environmental point of view to render the groundwater 
flowing from the Sullivan's Ledge site suitable for human 
consumption, and that site-related concentrations of metals 
and PCBs present no threat to water supplies or people 
living in the area. 

EPA's Response: 

The groundwater at the Sullivan's Ledge site poses a 
significant risk to public health. This risk exists if 
someone were to drink the contaminated water. At present, 
the contaminated groundwater does not pose a threat to water 
supplies or people living in the area. 

EPA's preferred alternative is to treat the groundwater in 
order to reduce the mass of the groundwater contaminants. 

EPA does not believe it is technically feasible to achieve 
drinking water standards for this groundwater and has 
proposed alternative groundwater treatment levels to reduce 
the spread of contamination from the site. 

Comment 7. One citizen stated that active extraction and 
flushing of contaminants from the bedrock could serve to 
spread contamination at the site. 

EPA's Response: 

EPA believes that the active extraction system will not 
spread the contamination from the site but will, in fact, 
reverse the hydraulic gradients and collect the contaminated 
groundwater currently emanating from the site. 

B. summary of Potentially Responsible Party (PRP) comments 

Comments received from the PRPs are summarized below. EPA's 
detailed responses to these comments are in Section IV.A. 

1. The implementation of the active bedrock well 
extraction system will likely result in decreasing the 
mass of volatile organic compounds (VOCs) migrating 
off-site. 

2. The proposed 1 to 10 part per million (ppm) action 
level for groundwater quality may be appropriate and 
achievable by the active groundwater collection system 
considering the site's physical and environmental 
conditions and current technological constraints. 
However, the action level goals should be re-evaluated 
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subsequent to predesign aquifer pump tests and after 
the initial period of operation of the active pumping 
system. 

3. An institutional measure to preclude use of the local 
groundwater for consumptive purpose is required based 
on the technical infeasibilty of reducing groundwater 
contaminant concentrations to drinking water levels. 

4. The risks identified by the EPA as associated with 
shallow groundwater seefs already fall within the 
acceptable range of 10- to 10-4

; therefore, there is no 
justification for the passive groundwater collection 
system to collect those seeps. 

5. The effectiveness of the passive groundwater collection 
system in reducing risk has not been demonstrated, 
particularly when used in combination with the active 
system. 

6. Reduction in the mass of contaminants in deep bedrock 
groundwater would be technically infeasible. 

7. Selection of the UVjozonation treatment technology is 
premature and additional evaluation of treatment 
technologies must be conducted. In association with an 
aquifer pumping test, bench scale testing, as opposed 
to pilot testing, of the treatment technology is 
required and more detailed information on the planned 
long-term utilization of the treatment system must be 
considered in evaluating the treatment technology 
alternatives. The ROD should permit UVjozonation or 
conventional treatment technologies, depending on the 
results of the predesign studies. 

8. Enhancement of bedrock well yields by fracturing of the 
bedrock system should only be considered after aquifer 
pumping test data have been evaluated and, if needed, 
should be limited to the use of hydrofracturing 
technologies. 

9. Aquifer pump testing and bench scale treatability 
experiments are required to optimize the conceptual 
design of the proposed system and to provide data for 
the detailed design. 

10. Significant levels of PCBs have not migrated to the 
groundwater from the site soils. 

11. Soil/sediment fixation would not reduce the potential 
for soluble PCB mobility and therefore offers no 
practical additional benefits beyond those offered by 
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12. EPA's decision of no action in Middle Marsh and 
Apponaganset Swamp appears to be an environmentally 
sound and technically justified approach. 

c. Summary of Other Interested Party Comments 

The comments of other interested parties, and EPA responses, 
are not summarized here, but are included in Section IV.B. 
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SECTION IV.A. SUMMARY OF POTENTIALLY RESPONSIBLE PARTY COMMENTS 

1.0 COMMENTS SUBMITTED BY RIZZO ASSOCIATES, INC. 

On behalf of several potentially responsible parties (PRPs), 
Rizzo Associates, Inc. (Rizzo) reviewed the RI/FS documents. 
Rizzo's comments were previously summarized as nine general 
points. This section will address each of Rizzo's general 
comments and break out specific comments as required. 

1.1 Active Bedrock Extraction System 

1.1.1 General Comment 

Rizzo supports the installation of the active bedrock extraction 
network to decrease the mass of volatile organic compounds (VOCs) 
from migrating off-site, but feels: (1) wells should be installed 
to 150 feet versus the proposed 200 feet, (2) aquifer pump tests 
should be conducted, and (3) hydrofracturing is preferred over 
blasting. 

EPA Response 

such factors are valid design concerns and will be thoroughly 
evaluated. Prior to final design of the remedial action, EPA 
will perform predesign studies. These studies are necessary to 
determine appropriate specifications (i.e. number of 
wells/depths) to be used during the design phase. Predesign 
studies will include aquifer pump tests. Information from the 
pump tests will be used to evaluate the extent to which 
hydrofracturing or blasting will be used, to define the safe 
yields for individual wells and to determine appropriate depths 
of installation of the extraction wells. 

1.1.2 Specific Comment 

Hydrofracturing should only be implemented subsequent to review 
of aquifer pump test data, and if the hydraulic conductivity of 
the bedrock is determined to be lower than the RI/FS has 
indicated, the need to implement a groundwater extraction system 
should be re-evaluated. 

EPA Response 

Given available information (hydrogeology), including calculated 
hydraulic conductivity of the bedrock, EPA has determined that a 
groundwater extraction system will be effective in significantly 
decreasing the levels of contaminants in the on-site groundwater. 
EPA does not anticipate that hydraulic conductivities, as 
determined by pump tests, will be substantially lower than ones 
assumed in the RI/FS such that an extraction system will not be 
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effective. As stated by Rizzo Associates, "the implementation of 
the active bedrock well extraction system will likely result in 
decreasing the mass of volatile organic compounds (VOCs) 
migrating off-site." 

The proposed deep groundwater extraction system will be designed 
to establish a hydraulic connection between perimeter wells and 
the quarry pits. To do this, extraction wells will be located 
near enough to the quarry pits to intercept multiple fractures. 
After drilling to a predetermined depth, pump tests are to be 
performed to ascertain hydraulic connections between the borehole 
and the pit. Results from such tests will determine optimum 
locations, numbers, and depths of extraction wells. This 
information will also be used to evaluate the extent to which 
hydrofracturing or blasting will be used. EPA anticipates using 
hydrofracturing techniques to enhance hydraulic connections to 
the pits or to enhance contaminant recovery from the most 
contaminated fractures. If hydrofracturing fails the 
possibilities are to relocate the well or use blasting 
techniques. 

1.1.3 Specific Comment 

The implementation of the active bedrock well extraction system 
will likely result in decreasing the mass of volatile organic 
compounds (VOCs) migrating off-site. 

EPA Response 

EPA believes that pockets of highly-contaminated liquid wastes 
may exist within the pits and along bedrock fractures 
hydraulically connected to the pits. As stated above, a network 
of extraction wells strategically positioned downgradient of the 
quarry pits should intercept a majority of contaminated on-site 
groundwater flow and decrease the mass of VOCs migrating 
off-site. 

1.1.4 Specific Comment 

Reduction in the mass of contaminants in deep bedrock groundwater 
would be technically infeasible. 

EPA Response 

EPA considers it technically impracticable from an engineering 
perspective to clean up deep bedrock groundwater to drinking 
water standards and is waiving compliance with Maximum 
Contaminant Levels (MCLs) and Massachusetts Drinking Water 
standards. However, EPA believes a significant reduction in the 
mass of groundwater contamination is practicable. 

The cleanup goal for the active collection system is the 
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significant reduction in the mass of bedrock contamination. EPA 
will evaluate achievement of this cleanup goal by using two 
criteria: (1) a concentration range of 1 to 10 ppm of total 
volatile organic compounds (VOCs): andjor (2) an asymptotic 
curve using groundwater monitoring data indicating that 
significant concentration reductions are no longer being 
achieved. 

These two criteria will be evaluated together to determine when a 
significant reduction of contaminants has occured. Given the 
complexities of the Sullivan's Ledge system, EPA will modify the 
range of 1 to 10 ppm of total VOCs if necessary upon review of 
actual full-scale treatment performance data. Monitoring data 
will be reviewed to assess the practicability of achieving or 
exceeding 1 to 10 ppm of total VOCs. This data will be evaluated 
against the asymptotic curve standard by comparing contaminant 
concentrations against time at a number of monitoring wells. If 
new monitoring data indicates that either achieving the 1 to 10 
ppm voc concentrations is impracticable, or that achieving 
groundwater concentrations lower than 1 to 10 ppm is practicable, 
then the ROD will be amended. The asymptotic curve must be 
demonstrated for one year (four consecutive quarters), at a 
minimum, during the operation of the pumps before the pumps can 
be shut off. After the shutdown of the active pumping system, 
monitoring data will be evaluated on a quarterly basis for a 
minimum of three years. 

1.1.5 Specific Comment 

The design [of the active groundwater extraction system) should 
be modified to restrict well depth to 150 feet. 

EPA Response 

EPA recognizes the potential for creating new migration pathways 
to bedrock beneath the pits and will not drill deeper than 
required, especially in regions of upward flow gradients. The 
depth of the quarry pits are estimated at 150 feet and the more 
highly contaminated groundwater was found at approximately 150 
feet. EPA expects the wells to be installed to 150 feet depths; 
however, the actual depth will be determined during remedial 
design where additional field work will focus on the 
identification of pit boundaries and their depths. 

1.1.6 Specific Comment 

Design of the groundwater extraction system should optimize 
recovery of groundwater downgradient from the quarry area and not 
influence areas substantially east and west of the quarries. 

EPA Response 
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The final extraction system will be designed based upon aquifer 
pump tests and will be designed to maximize recovery in the 
downgradient direction. 

1.2 Institutional Controls 

1.2.1 Specific Comment 

An institutional measure to preclude use of the local groundwater 
for consumptive purposes is required based on the technical 
infeasibility of reducing groundwater contaminant concentrations 
to drinking water levels. 

EPA Response 

EPA concurs with Rizzo concerning institutional restrictions 
placed on local groundwater for consumptive purposes. Because 
the bedrock groundwater cannot be cleaned up to drinking water 
standards, institutional controls will be necessary to restrict 
use of groundwater as a drinking water source within the zone of 
groundwater contamination. Institutional controls may include 
zoning and deed restrictions to regulate land and groundwater use 
of the site. EPA will work with state and local officials to 
enact ordinances and zoning restrictions to prevent the use of 
groundwater for drinking water supplies. The effectiveness of 
the institutional controls will be re-evaluated during the 5-year 
reviews. 

1.3 Groundwater Quality Action Levels 

1.3.1 General Comment 

Rizzo acknowledges the appropriateness of an alternate 
groundwater treatment level of 1 to 10 ppm for groundwater, but 
suggests such action levels be re-evaluated subsequent to 
predesign aquifer pump tests. 

EPA Response 

EPA has determined that MCLs are not appropriate as groundwater 
target levels for the Sullivan's Ledge site. The groundwater 
treatment goal is established to result in a significant 
reduction in the mass of bedrock contamination. 

A concentration range of 1 to 10 ppm of total volatile organic 
compounds (VOCs) and the achievement of an asymptotic curve 
(concentration of contaminants in groundwater versus time) are 
established as the cleanup criteria for groundwater collected in 
the active extraction system. Based on information from the 
full-scale performance of the treatment system, these two 
standards will be used to evaluate when a significant reduction 
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of contaminants has occurred. 

1.3.2 Specific Comment 

The proposed 1 to 10 parts per million (ppm) action level for 
groundwater quality may be appropriate and achievable by the 
active groundwater collection system considering the site's 
physical and environmental conditions and current technological 
constraints. However, the action level goals should be 
re-evaluated subsequent to predesign aquifer pump tests and after 
the initial period of operation of the active pumping system. 

EPA Response 

As stated above, EPA has determined that an alternate groundwater 
cleanup goal (a significant reduction in the mass of 
contaminants) is applicable for this site. In light of the 
difficulty in predicting a level of contaminants that will be 
technically practicable to achieve for the active groundwater 
collection/treatment system designed for this site, EPA will 
modify the 1-10 ppm standard for evaluation of achievement of 
this goal, if necessary, upon review of actual full-scale 
treatment performance data, but not from data obtained from the 
pre-design studies and initial operation. Monitoring data from a 
number of years of active collection/treatment will be reviewed 
to assess the practicability of achieving or exceeding the 
standard of 1 to 10 ppm of total VOCs. This data will be 
evaluated against the asymptotic curve standard. If new 
monitoring data indicates that either achieving the 1 to 10 ppm 
concentration level is impracticable, or that achieving 
groundwater concentrations lower than 1 to 10 ppm is practicable, 
then the ROD will be amended. The asymptotic curve must be 
demonstrated for one year (four consecutive quarters), at a 
minimum, during the operation of the pumps before the pumps can 
be shut off and evaluated for a minimum of three years after shut 
down. 

1.4 Passive Groundwater Collection system 

1.4.1 General Comment 

Rizzo makes the point that shallow groundwater risks already lie 
within the acceptable risk range of 10-4 to 10-7 and are not 
necessary to mitigate. They also state that the effectiveness of 
the passive system has not been demonstrated especially while the 
active system is operational. 

EPA Response 

Results of the risk assessment indicate that public health risks 
associated with direct contact with contaminated surface water or 
groundwater seeps range from 4x10-7 to 1x10-8

• The passive 



16 

collection system is necessary, however, to reduce risks to 
aquatic organisms posed by the site contaminants that are present 
in the groundwater and seeps which discharge to the unnamed 
stream. The passive collection system will begin operation upon 
the shut down of the pumping system and will provide long-term 
protection to the aquatic organisms in the unnamed stream. 

1.4.2 Specific Comment 

The risks identified by the EPA as associated with shallow 
~roundwater seeps already fall within the acceptable range of 10-

to 10-4 ; therefore, there is no justification for the passive 
groundwater collection system to collect those seeps. 

EPA Response 

Cleanup levels for the unnamed stream are not based on public 
health risk but rather environmental risk. The environmental 
risks were developed based on ambient water quality criteria 
(AWQCS) and the designation of the stream which has been 
designated as Class B by the Massachusetts Division of Water 
Pollution Control (MDWPC) . EPA used AWQCs as the basis for 
evaluating risks because they are appropriate for the designation 
of the stream and are protective of aquatic life. Waters 
assigned to Class B are designated for the uses of protection and 
progation of fish, other aquatic life and wildlife; and for 
primary and secondary contact recreation. 

The mean or maximum detected concentrations in surface water of 
10 chemicals exceeded their respective freshwater chronic AWQC 
during the Phase I field investigation (see Table 6-18 RI) . Mean 
concentrations of bis (2-ethylhexyl) phthalate (BEHP) at 8.13 
ugjl; mercury at 1.56 ugjl; copper at 10.44 ugjl; silver at 8.9 
ugjl; and lead at 26.8 ugjl exceeded chronic criteria of 3.0, 
0.012, 6.5, 0.12, and 1.3 ugjl, respectively. 

Maximum concentrations of two chemicals exceeded chronic criteria 
while their mean concentrations did not. The maximum detected 
concentration of nickel of 82.0 ugjl exceeded the criteria of 
56.0 ugjl, and the maximum concentration of chlorobenzene of 53 
ug/1 was in excess of the 50 ug/1 criteria level. 

PCBs and pentachlorophenol were detected in surface waters only 
once during Phase I sampling. A PCB concentration of 1.7 ugjl 
(see Table 6-18RI) at SW-207 exceeded the final residue value 
criterion of 0.014 ugjl for PCBs in freshwater. The 8 ugjl 
pentachlorophenol concentration (see Table 6-18 RI) found at 
SW-301 exceeded the chronic criteria of 3.2 ugjl. 

During Phase II field investigations, mean concentrations of 
BEHP, cyanide, lead, and silver at 251, 48.2, 11.0 and 6.38 ugjl, 
respectively, exceeded their respective chronic water quality 
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criteria (see Table 6-18 RI). Maximum detected concentrations of 
zinc also exceeded its respective criteria. 

Based on comparisons between contaminant concentrations detected 
in surface water and their respective water quality criteria, as 
described above, a potential risk exists for aquatic organisms 
due to exposure to contaminants in surface water of the unnamed 
stream. 

Risk to aquatic organisms due to PCB exposure in water cannot be 
accurately evaluated by comparing detected concentrations of PCBs 
to the respective water quality criteria. The detection limit 
for PCBs was 1.0 ugjl during both investigations, and the 
criteria concentration is 0.014 ugjl. However, PCB exposure via 
water for aquatic organisms is likely in the unnamed stream and 
water hazards because of high levels of PCBs detected in area 
sediment. Adverse effects to aquatic organisms can occur as a 
result of exposure to the 1.7 ugjl concentration detected at 
SD-614 during Phase I. It is of particular concern that PCB 
concentrations (Aroclor-1254)of 1.2 and 1.5 ugjl are associated 
with measureable effects to growth, reproduction, survival, 
andjor metabolic upset in some aquatic organisms. 

Based on the AWQCs, seeps to the unnamed stream are to be 
mitigated as they contributed to an unacceptable environmental 
risk within surface waters of the unnamed stream. A complete 
discussion of site risks posed by exposure to contaminants in 
surface water can be found in Chapter 8 of the Phase I RI and 
Chapter 6 of the Phase II RI. 

1.4.3 Specific Comment 

The effectiveness of the passive groundwater collection system in 
reducing risk has not been demonstrated, particularly when used 
in combination with the active system. 

EPA Response 

The purpose of the trench and its relationship to the active 
system requires clarification. The overall groundwater 
remediation strategy is to mitigate the overburden/shallow 
bedrock aquifer and to reduce the mass of source chemicals 
contained within the quarry pit. A series of extraction wells has 
been proposed to extract aqueous and non-aqueous phase chemicals 
through natural or induced fractures immediately adjacent to 
pits. These wells are intended to create a cone of influence at 
the source and is anticipated to depress the water table below 
the passive collection system. 

The purpose of the passive collection system is primarily to 
provide long-term control of the seeps to protect the unnamed 
stream after the active collection system has been decommissioned 
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or during extended periods when pumps are shut off. Due to 
construction logistics, the passive collection system needs to be 
installed prior to the sedimentation basin and cap. While the 
active collection system is in operation the passive collection 
system is not expected to be in operation. However, the passive 
collection system will begin collecting groundwater during 
downtimes of the active collection system and when the active 
collection system is decommissioned. 

Comparison of the contaminant levels detected in the seeps to 
the instream concentrations indicate that the seeps are acting as 
a significant source of contaminants to the unnamed stream. It 
is important to note that the stream has been designated by the 
MDWPC as an anti-degradation stream for protections of low flow. 
In addition, it should be noted that without the passive 
collection system to protect the stream, the groundwater 
treatment levels for the active system would have to incorporate 
Massachusetts water quality standards. If this were the case, 
the pumping times of the active system would be significantly 
longer than currently required under the active system's 
alternate groundwater treatment goal of 1-10 ppm of total vocs. 

1.5 Aquifer Pump Testing and Treatability Testing 

1.5.1 Specific Comment 

Aquifer pump testing and bench scale treatability experiments are 
required to optimize the conceptual design of the proposed system 
and to provide data for the detailed design. 

EPA Response 

EPA plans to perform aquifer pump testing and a combination of 
bench scale and pilot tests as part of preremedial andjor 
remedial design. 

1.5.2 Specific Comment 

Enhancement of bedrock well yields by fracturing of the bedrock 
system should only be considered after aquifer pumping test data 
have been evaluated and, if needed, should be limited to the use 
of hydrofracturing technologies. 

EPA Response 

Refer to EPA Response in Section 1.1.2. 

1.5.3 Specific Comment 

Selection of the UVjozonation treatment technology is premature 
and additional evaluation of treatment technologies must be 
conducted. In association with an aquifer pumping test, bench 
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scale testing, as opposed to pilot testing of the treatment 
technology is required and more detailed information on the 
planned long-term utilization of the treatment system must be 
considered in evaluating the treatment technology alternatives. 
The ROD should permit uv;ozonation or conventional treatment 
technologies, depending on the results of the predesign 
studies. 

EPA Response 

EPA has selected uv;ozonation because it is an innovative 
technology which has been proven to be effective in the 
destruction of organic contaminants in groundwater and it is a 
destruction treatment which does not produce waste residuals. In 
addition, the groundwater contains vinyl chloride which quickly 
exhausts the adsorptive capacity of activated carbon. However, 
it will be necessary to conduct bench-scale treatability studies 
to determine the implementability of this technology on 
site-specific contaminants. If uv;ozonation, based on the result 
of the treatability studies, is not determined to be 
implementable or effective or is determined to be significantly 
more costly than other effective treatments, then EPA will select 
air-stripping with granular activated carbon and vapor phase 
carbon as the treatment technology for removal of organics in 
groundwater. 

Since the levels of groundwater contaminants at the site are 
relatively high, and because uv;ozonation is an innovative 
treatment, pilot testing of uv;ozonation (if selected) will be 
required to ascertain the implementability of the groundwater 
treatment system on a full-scale level. The pilot study will 
yield information on the percent reduction of organic and 
inorganic compounds in groundwater and the volume and types of 
residuals and by-products produced by the operation of the 
treatment system. Results of the pilot testing as well as 
monitoring of groundwater entering and leaving the treatment 
plant will be evaluated during the design and operation of the 
treatment system to ensure that response objectives and discharge 
limitations are achieved. 

1.6 Discharge to POTW 

1.6.1. Specific Comment. 

One potentially cost-effective discharge option that was not 
considered is pretreatment and discharge to the New Bedford sewer 
system. 

EPA Response 

EPA did consider this discharge option (as outlined in Section 
8.0 of the FS) and it was not selected based on concerns with 
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effectiveness and implementability. EPA does not consider it a 
viable option at this time. The New Bedford POTW is a primary 
treatment facility consisting of primary settling only, and does 
not have the capability of significantly removing aqueous 
organics. In addition, because the POTW is in the process of 
being updated from a primary to a secondary plant, pretreatment 
standards (local limits) have not been finalized. 

If based on primary treatment only, pretreatment standards (local 
limits) if developed, would likely require treatment removal 
attained by a full-treatment system, as presented in the FS. 
Therefore, discharging to the existing POTW would not be 
cost-effective. Once the new secondary facility is operational, 
the indirect discharge option can be re-evaluated. 

2.0 comments submitted by Balsam Environmental consultants, Inc. 

Balsam Environmental Consultants, Inc. reviewed the RifFS 
documents on behalf of several of the PRPs. Balsam's comments 
fall into three categories: (1) the mobility of PCBs in the 
groundwater at the site, (2) the rationale for capping and 
solidifying on-site soils and off-site sediments versus capping 
alone, and (3) further support for a no action alternative in 
Middle Marsh and Apponagansett Swamp. This section will address 
Balsam's three general categories and break out specific comments 
as required. 

2.1 PCBs In Groundwater 

2.1.1 General Comment 

Balsam identified five primary mechanisms by which PCBs typically 
migrate in the environment: 

0 

0 

0 

Migration as a discrete phase (i.e., as PCB oil); 

Leaching by percolating precipitation and subsequent 
transport in ground water; 

Leaching by percolating organic solvents, typically 
volatile organic compounds (VOCs) and subsequent 
transport in ground water; 

Transport of contaminated soil particles as airborne 
dusts or waterborne sediments; and 

Mechanical mixing. 

Balsam outlines these five mechanisms to highlight their 
hypothesis that significant PCBs have not migrated to the 
groundwater from the site soils. 
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EPA Response 

EPA agrees with the five PCB transport mechanisms suggested by 
Balsam, but believes that migration as a discrete phase has 
occured by separate phase PCB disposal directly into the 
groundwater. PCB oils are believed to have been dumped directly 
into the water filled quarry pits prior to backfilling. Once 
dumped into the water, the oils would disperse and eventually 
settle to the bottom of the pits. As the pits were backfilled, 
mechanical mixing would further disperse the PCBs. Based on this 
scenario, it is possible for PCB separate phase or PCBs sorbed to 
soils to permeate throughout the quarry pits and fractures 
hydraulically connected to the pits. They could have moved 
upgradient under the influence of gravity rather than the 
groundwater hydraulic gradient. This scenario could be a possible 
explanation for PCBs detected in groundwater upgradient of the 
site. Presence of discrete phase PCB oils may also explain levels 
detected above solubility limits (e.g. 93 ppb in MW-22A). Neither 
this scenario nor Balsam's scenario that upgradient PCBS may "be 
attributed to the introduction of contaminated surface soils into 
deeper sections of a well due to well drilling or well 
development activities" can be confirmed. 

2.1.2 Specific Comment. 

Of the eight ground water samples for which PCB contamination was 
reported, four were in upgradient locations where PCB migration 
from the site is unlikely, suggesting cross contamination from 
drilling operations, an upgradient source or errors in analytical 
results. 

EPA Response 

Balsam's suggestion of cross contamination from drilling 
operations or errors in analytical results is purely speculative. 
EPA believes upgradient PCBs could have been dispersed 
throughout the subsurface environment as a result of direct 
discharge into the water filled quarry pits. As stated above, 
separate phase PCBs might have migrated into upgradient wells. 
EPA can find no evidence supporting analytical error in the data. 

2.1.3 Specific Comment. 

One of the samples from a downgradient well had a reported PCB 
concentration above ranges of the solubility limit for Aroclor 
1254. [For the reasons discussed earlier in the text,] this 
value is most likely not representative of possible dissolved 
PCBs. 

EPA Response 

Balsam's supporting evidence is sound in that the solubility 
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range for Aroclor 1254 is 12 to 56 ppb at 25°C and under normal 
conditions. However, Balsam also makes the point that the 
presence of volatile organic compounds can enhance the solubility 
of PCBs. Total organics concentrations in the well in question 
(MW-22A) excluding PCBs are greater than 4 ppm. This 
concentration is within the range of 0.2 to 3,700 ppm as reported 
at the Resolve site where enhanced solubility was confirmed. 
Therefore, it is possible that organics present are increasing 
the solubility of PCBs. The most likely explanation for the 93 
ppb reported concentration is the result of separate phase PCBs 
existing in the groundwater due to direct disposal of PCBs into 
the water-filled pits. Monitoring well MW-22A was sampled during 
both the Phase I and Phase II sampling programs and both times 
the resulting value exceeded the solubility limit. 

2.1.4 Specific Comment. 

All of the wells claimed to contain dissolved PCBs have screened 
intervals or open intervals at shallow depths, ranging from 3 
feet below ground surface to 22 feet below ground surface. This 
close proximity to surface soils is a potential explanation for 
introduction of soil particles into ground water samples which 
could have contained adsorbed PCBs which were then reported in 
samples as dissolved PCBs. 

EPA Response 

Introduction of PCBs into wells from overburden soils is a 
possibility. As previously discussed, PCBs are also likely to 
exist in the groundwater due to direct discharge into the quarry 
pits prior to regrading and may be sorbed onto soils (colloids). 

2.1.5 Specific Comment. 

Filtering of samples prior to PCB analysis is an appropriate 
procedure and has been accepted by EPA at other sites evaluating 
the presence of dissolved PCBs in surface and ground water. The 
EPA statement that the filtering experiment [to determine whether 
PCBs are dissolved in groundwater] is "inconclusive" is not 
appropriate; in fact, the results of analyses after filtering are 
consistent with other site data, supporting the discussions of 
PCB immobility at the Sullivan's Ledge site and documented 
behavior of PCBs in aqueous environments. 

EPA Response 

EPA maintains that the test is inconclusive as the test failed at 
recovering a spiked sample of 9 ppb PCBs. EPA believes that to 
understand the transport of PCBs, a range of filters and spiked 
samples may be necessary to determine what is dissolved and what 
is adsorbed. To obtain meaningful results, EPA would have had to 
expand the test to include a range of spiked samples (e.g., 9 
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ppb, 25 ppb, 50 ppb) to determine what fraction of PCBs, if any, 
sorbs to the 0.45 micron filter. EPA would also have had to 
include Balsam's suggestion to rinse the sample container with a 
solvent. Based on these discrepancies and failure to recover the 
spiked analyte, the tests as conducted will remain inconclusive. 

2.1.6 Specific Comment. 

Ground water samples from off-site wells did not indicate the 
presence of PCBs. In addition, analyses of seeps which arise from 
ground water discharge did not indicate the presence of PCBs, 
further supporting PCB immobility at the site. 

EPA Response 

Balsam's observation that PCBs have not been detected in seeps or 
off-site wells should not be taken to mean that PCBs are not 
mobile within and immediately adjacent to quarry pits. EPA 
acknowledges the limited mobility of PCBs in soiljwater systems 
based on PCB solubility. However, PCBs could migrate within the 
large void spaces in the pits and fractures immediately adjacent 
to the pits. Since PCBs were detected in eight on-site wells, EPA 
is also concerned that PCBs can migrate within the boundaries of 
the site either as an aqueous phase or as oils sorbed to 
particulates, thereby creating a potential exposure pathway via 
ingestion of groundwater from on-site wells. 

2.1.7. Specific Comment. 

Using EPA's partitioning approach for nonpolar hydrophobic 
organic contaminants, an approximate soil/sediment contamination 
level required to result in a specific quantity of the 
contaminant in solution can be calculated. By using this approach 
and assuming 3 ppb of Aroclor 1254 in solution (the low end of 
the reported concentrations), a PCB soil concentration in excess 
of 400 ppm would be required. This value is greater than the 
maximum Phase II reported value by more than a factor of two and 
significantly higher than typically reported values of PCBs in 
site soils. In addition, PCB soil contamination in excess of 
13,000 ppm is necessary to result in the 93 ppb reported present 
in ground water samples from well MW-22A. Again, these levels of 
PCBs in site soils have not been reported at the Sullivan's Ledge 
site. 

EPA Response 

EPA agrees with Balsam's calculations. As stated earlier, the 
presence of PCBs in the groundwater at the Sullivan's Ledge site 
is believed to be primarily due to direct discharge of PCBs into 
the water filled quarry pits prior to covering and regrading the 
pits. The interaction of the soil PCBs and the groundwater is 
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believed to occur but is acknowledged as a less significant 
transport mechanism. 

2.2 Remedial Approach 

2.2.1 General Comment 

Balsam's main comment is that soil/sediment fixation would not 
reduce the potential for soluble PCB mobility and therefore 
offers "no practical additional benefits beyond those offered by 
capping alone for source control." 

EPA Response 

Most of the on-site soils are contaminated with PCBs with 
approximately 24,000 cubic yards in excess of 50 ppm of PCBs. 
The clean-up level for sediment within the adjacent unnamed 
stream is less than 1 ppm. Therefore, for this site it is 
critical to ensure that on-site soils will not erode off-site 
into the unnamed stream. EPA has determined that solidification 
of the more highly contaminated soils and disposal under a cap is 
necessary to ensure that in the long-term contaminated soils will 
not mobilize and erode off-site into the unnamed stream and is 
consistent with the preference for treatmnt as a principal 
element. Solidification also provides an added measure of 
security against possible future costs and remedial action 
necessary to protect human health and the environment if the cap 
were to fail. Excavation of contaminated sediments within the 
unnamed stream and water hazards is necessary to reduce the 
unacceptable environmental risk posed by such contaminated 
sediments for aquatic organisms and organisms at higher trophic 
levels. Solidification and on-site disposal for excavated 
sediments is the most cost-effective alternative considering the 
long term effectiveness and the significant reduction of mobility 
similar to other treatment alternatives but at less cost and the 
need to convert dewatered sediments into a suitable filler for 
disposal under a cap. 

Although solidification results in an increase in the volume of 
treated material, there is an adequate surface area upon which to 
dispose the solidified material. An impermeable cap will be 
placed over an 11-acre area. The solidified material will be 
placed on top of the ground surface and under the impermeable 
cap. Thus the increase in volume will not result in adverse 
impacts; instead, it will produce a second layer and contribute 
to the long-term effectiveness of containment of contaminated 
soils less than the target level (50 ppm PCBs) but greater than 
the sediment target level (<1 ppm PCB) and for wastes within the 
quarry pits. 

2.2.2 Specific Comments. 
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The rationale for solidification of sediments and soils in 
addition to capping is unclear, since it does not appear to 
improve the long-term effectiveness of capping. 

EPA Response 

As stated in the preceding response, solidification of soils will 
not improve the long-term effectiveness of the cap, but will 
serve as a secondary migration control measure for PCBs. Cap 
failure could release PCBs into the unnamed stream via surface 
water runoff or into ambient air as airborne dusts. By 
solidifying PCB materials such migration pathways would be 
controlled even if the cap were to fail. Solidification would 
also control a potential PCB migration pathway between soils and 
groundwater (see Section 2.1) by binding minute soil particles to 
a matrix, thus restricting their movement in groundwater. 

Capping alone was not selected because it does not utilize 
treatment to reduce the toxicity, mobility, or volume of wastes, 
does not provide protection if the cap should fail and the long 
term effectiveness is less certain. 

2.3 Extent of Sediment/Soil Remediation 

2.3.1 Specific Comment. 

EPA's rationale for determining estimates of off-site sediment 
volumes to be remediated is not based on the results of the 
sampling program. Sampling occurred at depths of 0-6 inches and 
0-12 inches. EPA has presented no data for depths greater than 12 
inches, yet a recommendation is made requiring 24 inches of 
sediment to be removed. Although this a conservative approach, it 
is not cost effective nor is it supportable with the current 
database. Due to the hydrodynamic characteristics of the unnamed 
stream, it is quite possible that sediment removal from depths 
greater than 12 inches is unwarranted. 

EPA Response 

EPA's rationale for determining sediment volumes was based on 
analytical results, field observations, sediment quality criteria 
values, and equipment limitations. After consideration of all 
these factors, EPA proposed excavation of the unnamed stream to 
12-inches as recommended in the FS report (Ebasco 1989 Table 
10-8). Initially, 12-inches of sediment would be removed since 
PCBs have been confirmed to 12-inch depths. Remaining sediments 
would then be tested for residual PCBs and further excavation 
performed as required. 

The excavation levels for the sediments in the water hazards are 
discussed in the response to Comment 2.3.2. 
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2.3.2 Specific Comment. 

Phase II sampling results indicate that sediments in golf course 
water hazards 1 and 2 do not contain significant levels of PCBs. 
The remedial plan describes removing sediments from the water 
hazards to a depth of 24 inches. However, this decision is not 
based upon data collected during the RI. A more reasonable 
approach would be to include sampling of the water hazards as 
part of a five-year monitoring and review program. Since the 
suspected PCB source will be controlled by remediation at the 
Sullivan's Ledge landfill, additional erosion and transport of 
contaminated sediments should be minimized and remedial action 
may not be required. 

EPA Response 

EPA has established a sediment quality criteria (SQC) value range 
for PCBs of 0.5 to 2.05 ppm, based on a total organic carbon 
range. RI phase II sampling indicated 1.4 ppm in water hazard 1 
and a non detect in water hazard 2. These levels are lower than 
Phase I levels of 18 and 140 ppm in hazard 1 and 6.3 ppm in 
hazard 2. The results of the Phase II RI further indicated that 
the total organic carbon (TOC) of sediments in the second water 
hazard is relatively low, at a TOC of 25 gC/kg. Based on this 
measured TOC value, even the lowest measured PCB value of 1.4 ppm 
in the first water hazard would be greater than the mean sediment 
quality criteria (value which with 50% certainty would result in 
exceedances of the PCB AWQC in the interstitial water}. 
Therefore, the total area of the first water hazard has been 
targeted for remediation. Estimates of sediments to be removed 
from the second water hazard assumed that half of the total area 
of the second water hazard, the lower half, will be excavated. 
This estimate was based on the detected PCB level of 6.3 ppm, in 
the lower half of the second water hazard, almost 13 times the 
mean SQC. This lower area of the second water hazard is expected 
to be the more highly contaminated because it is directly 
downstream of the first water hazard. The proposed sediment 
target level, based on the mean SQC and a TOC of 25 gC/kg, is 0.5 
ppm of PCBs. Therefore, any areas with detectable PCB levels in 
sediments of the first and second water hazards would be of 
concern. 

Since it is unknown how much sediment was deposited between Phase 
I and Phase II EPA believes a 12-inch excavation depth will be 
adequate to remediate the contamination. If sampling after 
excavation indicates that PCB contamination exists above the 
sediment target level, then additional sediment will be removed 
until target levels are achieved. 

2.4 Background Data 

2.4.1 Specific Comment. 
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The limited information concerning details of the preferred 
remedial alternative does not provide sufficient data to evaluate 
design considerations of the remedial alternative. It is likely, 
based upon a review of the FS report, that design optimization 
measures could result in cost and schedule savings while meeting 
objectives of the remedial program. Two specific areas where 
design optimization could result in a more efficient program are 
in the design of the cap and earthwork at the site. 

EPA Response 

EPA agrees with Balsam that design optimization measures could 
result in cost and schedule savings. EPA points out that design 
details presented in the FS are not intended for design scrutiny 
but only to determine the feasibility of the various 
alternatives. The cap and other components of the alternative 
will be optimized during remedial design. 

2.5 Groundwater Ingestion Risk Assessment 

2.5.1 Specific Comment 

The carcinogenic human health risk assessment for ingestion of 
ground water presented in the RI is based on the assumption that 
dissolved PCBs are present in ground water. Previous discussions 
have indicated the immobile nature of PCBs in site soils and 
groundwater. Further, there are no indications of PCBs being 
found in off-site wells or surface seeps adjacent to the site; 
therefore, EPA does not have a basis for including PCBs in the 
risk assessment for off-site ingestion of groundwater. 
Furthermore, dissolved PCBs are likely not present in ground 
water sampled on-site. Thus, EPA should eliminate PCBs from 
consideration in risk estimates for consumption of on-site ground 
water. 

EPA Response 

EPA does not agree with this recommendation as PCBs have been 
detected in a number of on-site wells. Their presence in on-site 
wells suggests they are highly likely to enter a public or 
private well installed at the site either as an aqueous phase or 
sorbed to suspended particles. Since PCBs, whether dissolved or 
attached to particulates, are present in the groundwater, they 
must be considered in the calculation of risk associated with the 
ingestion of on-site groundwater. 

2.5.2 Specific Comment. 

Brief discussions of short-term environmental damage due to 
remedial activities are presented in the RI and FS reports; 
however, the significance and extent of short-term environmental 
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damage are not discussed adequately. As mentioned in Section 1 of 
this document, short-term damage to the environment would occur 
should dredging and clearing of Middle Marsh and Apponagansett 
Swamp proceed and would far outweigh the current risks being 
posed by PCB levels in the sediments. The destruction of habitat 
and potential resuspension and redistribution of contaminants 
throughout the marsh and swamp may result in adverse effects 
greatly exceeding the benefit of remediation. 

In addition, compliance with federal and state wetland 
regulations calling for the restoration and reconstruction of 
wetlands to approximate original conditions would appear to be 
very difficult due to the mature nature of the Middle Marsh 
(i.e., large stands of mature trees). 

For reasons presented in Section I and the above considerations, 
EPA's decision of no action in Middle Marsh and Apponagansett 
swamp appears to be an environmentally sound and technically 
justified approach. 

EPA Response 

Since issuing the proposed plan, EPA has re-evaluated options 
relating to Middle Marsh and has determined that additional 
studies are needed. In addition, the u.s. Department of Interior 
(DOI) and the Massachusetts Department of Environmental Quality 
Engineering (MA DEQE) have raised concerns that, if a portion of 
the PCB-contaminated sediments are not excavated, they may 
continue to pose a long-term threat to a variety of aquatic and 
terrestrial organisms that inhabit the Middle Marsh area. In view 
of these concerns, EPA has determined that additional studies, 
including biological testing, are needed before a decision on the 
appropriate remedial action for Middle Marsh is given. Instead, 
this portion of the study area will be studied as an operable 
unit and the decision on the appropriate remedial action for 
Middle Marsh will be made in a separate ROD. 

Prior to signing a ROD on remedial action of Middle Marsh, EPA 
will evaluate the factors listed in the comment, including 
whether the destruction of habitat and potential resuspension and 
redistribution of contaminants throughout the marsh may result in 
adverse effects greatly exceeding the benefit of remediation. 
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SECTION IV.B. SUMMARY OF OTHER INTERESTED PARTY COMMENTS 

3.0 COMMENTS SUBMITTED BY PHILIP T. GIDLEY - GIDLEY 
LABORATORIES, INC. 

Philip T. Gidley has presented two sets of comments to EPA for 
response. The first set consists of 25 margin notes to the 
proposed plan. The second set is a step-by-step comparative 
analysis of EPA's proposed remedy and Gidlab's proposed remedy. 
Gidley includes a compilation of historical data and records 
pertaining to Sullivan's Ledge over the past decade. EPA has 
reviewed such historical data and will respond to Gidley's 
Clean-up Comparison (Gidlab Table A-12 January 26, 1989) and 
Sullivan's Ledge Up-date (Gidlab SL-203). 

3.1 Margin Comments to Proposed Plan 

Summary 

This section presents EPA's response to Gidley's 25 annotations 
to the proposed plan. 

3.1.1 Specific Comment 1: 

Soil PCBs and PARs not excessive if capped. 

EPA Response 

Risks associated with direct contact and incidental ingestion of 
on-site soils containing PCBs and PARs have been estimated at 
greater than 10-s and 10-4 when exposure assumptions are based on 
the proposed current and future use of the site, respectively. 
Therefore, the levels of PCBs and PARs would be of concern for 
both current and future site use if the contaminated soils were 
not properly remediated. 

EPA has determined that solidification of the more highly 
contaminated soils and disposal under a cap is necessary to 
ensure that in the long term contaminated soils will not mobilize 
and erode off-site into the unnamed stream. Solidification is 
also consistent with the preference for treatment as a principal 
element. Capping alone was not selected because it does not 
utilize treatment to reduce the toxicity, mobility, or volume of 
wastes, does not provide protection if the cap were to fail, and 
the long term effectiveness is less certain. 

3.1.2 Specific Comment 2. 

Sediment PCBs not excessive if trapped. 
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EPA Response 

Sediment trapping would reduce continued loading of PCBs into the 
unnamed stream but would not mitigate present risks associated 
with direct contact with or ingestion of PCB sediments. Present 
environmental risks are unacceptable. See response to Comments 
2.3.1, 2.3.2.and 3.1.5. 

3.1.3 Specific Comment 3. 

VOCs in on-site bedrock groundwater are not a problem if left as 
is. 

EPA Response 

EPA disagrees with this comment. Volatile organic compounds 
{VOCs) were the predominant groundwater contaminants identified 
in on-site and immediately off-site overburden groundwater, 
shallow bedrock groundwater (less than 100 feet), and deep 
bedrock groundwater. VOC contamination in groundwater increased 
with depth, up to a reported maximum concentration of 270 ppm of 
total VOCs from groundwater sampled at greater than 200 feet 
below the ground surface and over 1,000 feet from the site. 
Chapter 7 of the Phase I RI and Chapter 5 of the Phase II RI 
present a more detailed discussion of groundwater contamination. 

Based on the evidence presented in the Ris, it is particularly 
evident that the on-site bedrock groundwater is significantly 
contaminated and would pose a significant risk if the groundwater 
within the zone of contamination was used as a drinking water 
source. 

3.1.4 Specific Comment 4. 

Not edible commercial fish. 

EPA Response 

The Commonwealth of Massachusetts has designated the unnamed 
stream as a Class B stream. The uses of a Class B stream include 
fishing and recreational use. Fish that could potentially 
inhabit the unnamed stream, Middle Marsh, Apponagansett Swamp, 
and golf course water hazards include pumpkin seed, bluegill, 
brown bullheads, chain pickerel, largemouth bass, golden shiner, 
yellow perch, and American eel. Many of these species are edible 
fish but are not commercial fish. 

3.1.5 Specific Comment 5. 

The sediment cleanup goals are not a valid concern as would be 
seagulls at the dump or New Bedford Harbor. 
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EPA Response 

EPA is required to select a remedy for the site that is 
protective of both human health and the environment. Based 
primarily on the PCB sedimentary levels in the unnamed stream and 
the water hazards, EPA has determined that the contaminant levels 
pose an unacceptable risk to aquatic organisms and organisms at 
higher trophic levels. Therefore, the remedy incorporates 
sediment excavation and treatment as a necessary part of the 
remedy. 

The mean sediment quality criteria (20 ug PCBsjgC) was chosen as 
the cleanup level because 

a. For total organic carbon (TOC) of 10 gCjkg sediment, 
typically found in stream sediments, it represents the 
detection limit for analyzing PCBs in sediments. 

b. After remediation, the resulting PCB concentrations in 
stream sediments represent levels which, with approximately 
50% certainty, will result in interstitial water 
concentrations equal to or lower than the PCB ambient water 
quality criterion (final residue value of 0.014 ugjl). 

c. Based on TOC sediment values between 10 gCjkg sediment 
and 20 gCjkg sediment, calculated SQCs from between 0.2 ppm 
PCBs and 0.4 ppm PCBs, respectively, compare favorably with 
the toxicological literature which documents examples of 
sublethal toxic effects in aquatic organisms at PCB tissue 
levels and hence sediment concentrations of less than 1 ppm 
and as low as 0.1 ppm PCBs. 

3.1.6 Specific Comment 6. 

Active extraction and flushing could exacerbate local 
contamination. 

EPA Response 

Active pumping is intended to collect contaminants within the 
quarry pits to reduce the total quantity of source chemicals. EPA 
believes active pumping of the pits will remove contaminants 
likely to mobilize and migrate off-site. The disruption caused by 
pumping would be localized to the immediate surroundings of the 
pits and would have the positive effect of reducing off-site 
contaminant concentrations by intercepting migration pathways 
leaving the pits. 

3.1.7 Specific Comment 7. 

Cost excessive for site preparation. 
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EPA Response 

The FS report (Ebasco 1989 Table 10-1) shows the complete 
breakdown for estimated site preparation costs. EPA believes 
these costs are accurate for site preparation. 

3.1.8 Specific Comment 8. 

Solidification of contaminated soils unnecessary. 

EPA Response 

Section 2.2 explains EPA's rationale for solidifying site soils. 

3.1.9 Specific Comment 9. 

Excavation and solidification of contaminated sediments from the 
unnamed stream and golf course water hazards not needed. 

EPA Response 

PCB-contaminated sediments were evaluated as to the risk they 
posed to aquatic biota. Sediment quality criteria were used to 
determine environmental risk. The lower level confidence 
criteria value reflects a PCB concentration in sediments that 
would, with a 97.5 percent certainty, protect biota from chronic 
effects or uses. This can be considered a no effect level. The 
upper level confidence criteria value represents the 
concentration of PCBs that would, with a 97.5 percent certainty, 
pose long-term impacts to biota. The lower level confidence level 
(i.e., no-effect level) is exceeded in all aquatic habitats 
associated with the site. Upper value criteria are exceeded in 
most portions of the unnamed stream. Therefore, to mitigate 
environmental risks, sediments must be excavated from the unnamed 
stream. Excavated sediments will be permanently disposed of 
on-site and would be solidified/stabilized for use as suitable 
fill material for the cap and to prevent future PCB mobility. 

See response to Comment 2.3.2 for the rationale for excavating 
contaminated sediments in the water hazards. 

3.1.10 Specific Comment 10. 

Capping strata too complicated: a vegetated soil cap or black-top 
for parking lot will suffice. 

EPA Response 

An impermeable cap is necessary to reduce the infiltration into 
the quarry pits, and to protect against erosion of PCBs in soils 
into the unnamed stream. The cap strata is designed to protect 
the impermeable layer and to meet the performance standards set 
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forth in the Massachusetts Hazardous Waste Regulations. 

3.1.11 Specific Comment 11. 

Diversion and lining of the unnamed stream is not cost effective 
for environmental protection afforded. 

EPA Response 

Lining of the unnamed stream is a necessary component in the 
proper functioning of both the passive and active groundwater 
collection systems to prevent uncontaminated stream water from 
entering the collection systems and being subsequently treated. 
It cannot be eliminated without compromising the performance of 
such systems. 

In particular, the passive groundwater collection/treatment 
component of the remedy is necessary to reduce the unacceptable 
environmental risk posed by exposure to contaminants in the 
surface water of the unnamed stream. The cost of lining and 
diversion is minimal considering the importance of this 
componentin assuring proper functioning of the groundwater 
collection systems. 

3.1.12 Specific Comment 12A. 

Active Groundwater collection may create problems. 

EPA Response 

EPA does not anticipate that short-term or long-term problems 
will arise from the implementation of the active collection 
system. Extraction systems have been commonly used for removal of 
contaminated groundwater. Few difficulties are expected to be 
encountered during the construction and operation of the system. 
Furthermore, installing a pump and treat system should not result 
in any short-term impacts to public health. As with all 
construction, precautions will be taken to ensure worker safety. 

3.1.13 Specific Comment 12B. 

If fines are excluded, then toxics will be excluded (e.g., metals 
and PCBs) as they chelate with fines. 

EPA Response 

The function of the passive collection system is to intercept 
aqueous contaminants which would enter the unnamed stream or 
migrate through overburden soils. Metals or PCBs chelated to 
fines will settle in the trench and not migrate off-site. EPA is 
also concerned about dissolved metals as they would not 
necessarily chelate with the fines and could pose an 
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environmental risk to the aquatic organisms in the unnamed 
stream. 

3.1.14 Specific Comment 13. 

Treatment of collected groundwater is unwarranted. 

EPA Response 

Groundwater will contain hazardous constituents which must be 
removed prior to release back into the environment. Otherwise, 
the response objectives for both the active collection 
(significant reduction of contaminants) and the passive 
collection system (protection of the stream) would not be 
achieved. The discharge of untreated collected groundwater would 
serve no purpose and could, in fact, increase off-site migration 
of contaminants. 

3.1.15 Specific Comment 14. 

Wetland Restoration/Enhancement not needed. 

EPA Response 

Wetland restoration/enhancement will be implemented in all 
wetland areas impacted by the remedial action, in accordance with 
floodplain and wetlands ARARs. These regulations include the 
Clean Water Act and DEQE Wetlands Protection Regulations. In 
addition, the policies expressed in Executive Orders 11990 and 
11988 will be taken into account. Specifically, the remedy 
includes steps to minimize the destruction, loss, or degradation 
of wetlands. 

3.1.16 Specific Comments 15-17. 19-21. 

Disapproval of Site Alternatives 1-4 and 6-8. 

EPA Response 

EPA agrees that Site Alternatives 1-4 and 6-8 are less desirable 
and too costly in some cases and hence were not selected as the 
preferred alternative. Section IX of the ROD outlines the 
rationales for not selecting those Site Alternatives. 

3.1.17 Specific Comment 22. 

No Action for the Middle Marsh is the best option -
environmentally safe. 

EPA Response 

See response to comment 2.5.2. 
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3.1.18 Specific Comment 23. 

PCB description in glossary is too complex to review some studies 
cast doubt on presented statements. 

EPA Response 

EPA concurs that the PCB description in the glossary is complex, 
but, believes that such a description is necessary to provide 
adequate background on the chemical. 

3.1.19 Specific Comment 24. 

Proposed cap design is totally unnecessary - excessive cubic 
yardage. 
EPA Response 

The purposes of an impermeable cap is to prevent human and animal 
exposure to the solidified soils and sediments, untreated 
contaminated soils and wastes within the pits, and to reduce the 
amount of precipitation that could filter through the waste and 
carry contaminants into the groundwater and away from the capped 
area. The proposed cap is designed to meet the performance 
standards set forth in the Massachusetts Hazardous Waste 
Regulations. 

The 11-acre surface area of the cap is necessary to contain the 
four quarry pits which encompass a major portion of the 12-acre 
disposal site and to contain all contaminated on-site soils so 
that PCB-contaminated soils do not migrate off-site via the 
unnamed stream. 

3.1.20 Specific Comment 25. 

Gidley proposed sedimentation basin. 

EPA Response 

Gidley's sedimentation basin design is consistent with the 
proposed plan and could be evaluated during remedial design. Such 
a sedimentation basin will be constructed as part of site 
preparation. 

3.2 Comparative Analysis 

EPA has reviewed Gidley's historical data. This section includes 
specific comments to the Sullivan's Ledge Clean-up Comparison and 
points 4 and 5 of the Sullivan's Ledge Up-Date. 

3.2.1 Gidlab Proposal. 
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Rake up and scrape up all surface rubbish and debris (boulders, 
building materials, tires, capacities, etc.); dig a hole and bury 
on-site. 

EPA Response 

Implementation of the preferred alternative will require site 
preparation work. The site will be cleared of trees and brush and 
surface debris will be disposed of on-site or reclaimed. The City 
of New Bedford will be given the opportunity to salvage 
cobblestones. The cobblestones may have to be decontaminated 
with an approved physical removal process (i.e., scrub, wash, 
steam-clean or sand blast, steam clean) as part of resalvaging. 
Any debris not reclaimed will be buried under the proposed cap. 

3.2.2 Gidlab Proposal. 

Excavate less than 10,000 cubic yards, not over 6-inches deep, in 
the hot spot areas (most of this soil is in a range below 500 
ppm) . 

EPA Response 

Excavation volumes were determined based on target cleanup values 
protective of human health. EPA is proposing soil cleanup levels 
of 50 ppm PCBs and 30 ppm total carcinogenic PARs. These target 
levels correspond to a present use additional carcinogenic risk 
of 10-5 (i.e., 1 in 100,000) and a 10-4 (1 in 10,000) future use 
additional cancer risk, assuming use of the site as a soccer 
field. All unsaturated surface soils above such levels will be 
excavated with excavation depths ranging from three to nine 
feet. The volume of contaminated soil is estimated to be 24,200 
cubic yards. 

EPA has determined that the full extent of the unsaturated soils 
(soils above the water table) should be remediated to a 10-5 

current use risk in comparison to all on-site soils because soils 
above the water table are more mobile through overland runoff and 
the likelihood of human and terrestrial exposure to contaminated 
soils above the water table substantially increases. This 
approach is consistent with other RODs issued within Region 1. In 
addition, no documentation has been provided to support 
excavation to a depth less than or equal to 6 inches. 

3.2.3 Gidlab Proposal. 

Dig a shallow pit and bury on-site (without chemical treatment); 
cover with available fill, quarry fines, or coal fly-ash 
(available at no cost) and agricultural lime (wet). 
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EPA Response 

The purpose of solidification is to immobilize PCBs within a 
matrix such that leaching and particle transport is inhibited. 
Coal fly-ash is a potential solidification/stabilization agent 
but must be mixed in with the PCB soils, not just placed on top, 
to be effective. The solidifying agent will bind soils together 
to form an aggregate matrix, thereby entrapping fine particles 
and PCB molecules and reducing their mobility. 

The groundwater table at the Sullivan's Ledge site is high and 
the treated waste needs to be placed above the groundwater table 
and below an impermeable cap to prevent leaching of the 
contaminants. 

3.2.4 Gidlab Proposal. 

Cap with a bottom layer of locally available gravel and fill and 
then: (1) terminally cap a suitable portion of the site with 
blacktop and use for a transfer auto parking station, and (2) 
terminally cap the balance of the site with local soil, treat 
with 2000 lbs. of agricultural lime per acre and seed with 
perennial rye grass and Penn Cross Crown Vetch. 

EPA Response 

The design proposed by Gidlab is not an impermeable cap. In 
designing the impermeable cap, EPA will comply with the 
Massachusetts Hazardous Waste Regulation's performance standard 
and will consider EPA's detailed guidance for design of a cover 
system. The technical resource document, "Covers for Uncontrolled 
Hazardous Waste Sites" (EPA/540/2-85/002), does not require that 
final covers be designed in strict conformance with these 
standards, but it does require that any alternative cover system 
be designed to be at least as effective as the guidance cover 
system. The following paragraphs outline two components of the 
guidance design. 

Vegetated Top Cover Standards. "Covers for Uncontrolled 
Hazardous Waste Sites" specifies that vegetated top covers: 

0 

be a minimum of 24 inches thick; 

support vegetation that minimizes erosion without 
continued maintenance; 

be planted with persistent species, which do not have 
roots that will penetrate beyond the vegetative and 
drainage layers; 

have top slopes, which, after settling and subsidence, 
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are between 3 and 5 percent (if greater than 5 
percent, the u.s. Department of Agriculture [USDA] 
Universal Soil Loss Equation [USLE] should demonstrate 
a soil loss of less than 2 tonsjacrejyear); and 

have a surface drainage system capable of conducting 
runoff across the cap with no backup, retention, or 
ponding. 

Middle Drainage Layer Standards. "Covers for Uncontrolled 
Hazardous Waste Sites" specifies that middle drainage layers: 

be a minimum of 12 inches thick; 

have a saturated hydraulic conductivity of not less 
than 1 x 10-3 cmjsec; 

have a bottom slope of at least 2 percent; 

be designed to prevent clogging; 

be overlain by a graded granular or synthetic fabric 
filter; and 

allow discharge to flow freely. 

The granular or fabric filter is used to prevent plugging of the 
porous media with fine earth particles carried down from the 
vegetated layer. 

To prevent fluid from backing up in the drainage layer, the 
discharge at the site should flow freely. That is, the edge of 
the unit should allow drainage into the surface runoff drainage 
system. 

3.2.5 GIDLAB Proposal. 

Install pumping wells but postpone installing heavy duty pumps 
and water treatment plant. Utilize these wells to monitor 
contamination. Should groundwater contamination affecting private 
wells or public water supplies be hereinafter established, then 
the wells could be slowly pumped out and decontaminated by a 
portable activated carbon transport truck (e.g. Calgon Corp.). 
Alternatively because of existing contamination possibly already 
off-site (so-called "in-conduit"), it would make more sense 
environmentally and economically to "Shield the Supplies" than to 
"Contain the Contaminants." This would mean, for example, 
installing water filters on any private wells found contaminated 
(as GIDLAB did in New Hampshire) at public expense and shielding 
public water sources by interceptor wells if needed. 

EPA Response 
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Groundwater clean-up objectives are based on federal and state 
requirements such as the Safe Drinking Water Act and 
Massachusetts Drinking Water Standards. Typically, groundwater 
actions are required to attain Maximum Contaminant Levels (MCLs). 
However at this site, due to technical impracticability EPA has 
waived compliance with MCLs. At this site EPA believes a 
significant reduction in the contaminant mass in the aquifer is 
practicable and possible and has proposed cleanup criteria of 1 
to 10 ppm of total volatile organics and achievement of an 
asymptotic curve. These levels are less stringent than MCLs, but 
are adequate considering groundwater at the site is not currently 
used for drinking water purposes. A groundwater no action 
alternative, as suggested in the Gidlab proposal, is not 
acceptable since it does not achieve the response objective of 
significantly reducing the mass of on-site bedrock contaminants. 

EPA will continue groundwater monitoring and will review data 
every five years to re-evaluate risks and groundwater clean-up 
objectives. 

Under CERCLA, EPA is required to select permanent solutions that 
reduce the toxicity, mobility, or volume of contaminants to the 
maximum extent practicable. Active collection and treatment will 
reduce the off-site migration of contaminants and the toxicity 
and mobility of on-site groundwater contaminants to the maximum 
extent practicable. 

3.2.6 GIDLAB Proposal. 

Establish a relatively simple sedimentation basin (analogous to 
Sketch attached--Appendix H, GIDLAB Project EN-7193) with a 
modified rip-rap (1-2-3 trap-rock and charcoal) flume and 
vegetated scavenger side wall. 

EPA Response 

EPA does not intend to collect and treat water in the unnamed 
stream as believed by Gidley. EPA's approach is to temporarily 
divert the stream to allow excavation and cement lining of the 
present stream channel. Diversion will minimize resuspension of 
contaminated sediments so that water will not have to be 
collected and treated. EPA does plan to construct a sedimentation 
basin on-site to collect run-off and settle out contaminated 
soils that would enter the unnamed stream during 
excavationjancillary activities to the remedial action. 

3.2.7 Sullivan's Ledge Up-date: Gidlab SL-203 Summary 

Gidley has submitted the following comments reflective of his 
personal conclusions. He bases his conclusions on Phase I and 
Phase II data and on a GIDLAB study he performed in 1977. In 
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that study, Gidley found 2.3 ppb PCB in the unnamed stream 
flowing under Hathaway Road while Phase I data indicates 1.7 ppb 
at the same location. Gidley also notes the 1977 study detected 
0.26 ppb PCBs. In 1987, the Phase I RI indicates 10-100 ppm in 
sediments. 

Specific Comment. 

The surface contamination of the site run-off water has not 
substantially progressed in ten years and in any case, is not a 
hazard in the amounts found. 

EPA Response 

There is minimal human health risk associated with the surface 
water in the unnamed stream. However, groundwater seeps at the 
site that discharge to the unnamed stream do pose a risk to the 
environmental receptors in the stream. A summary of 
environmental risk posed by the presence of contaminants in the 
unnamed stream is given in Section VI.D. of the ROD. 

3.2.8 Specific Comment. 

The sediment contamination has increased over 10 years with the 
soil/sediment acting primarily as a "trap." 

EPA Response 

Sediment PCB concentrations in the unnamed stream were lower 
during the Phase II sampling program than the Phase I program. 
This indicated that PCB transport may be decreasing. EPA has 
determined that these sediments pose a risk to aquatic organisms 
and proposes mitigation to the mean Sediment Quality Criteria. 

3.2.9 Specific Comment. 

The remedy is as stated by GIDLAB in 1977 and again in 1983 (to 
EPA Region #1) to (a) bury the surface debris on site and (b) 
cover the area with soil or impervious black-top (as for a 
transfer parking lot). This remedy would avoid the very 
considerable environmental hazards of excavating the site and 
avoid millions of dollars in costs. 

An additional inexpensive remedy would be to install a small 
baffled rip-rap settling and evaporation lagoon (fenced) at the 
northeast corner of the site (intercepting the flow into the 
unnamed stream). 

And of course the lagoon, stream and down-gradient wells should 
be periodically monitored. 

The total costs of the above remediation of the site would be 
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less than the costs already spent on the inconclusive studies. 

EPA Response 

EPA believes the proposed remedy is needed: 

1. to protect public health and the environment; 
2. to reduce the volume, toxicity, and mobility of hazardous 

substances; 
3. to utilize permanent and alternative treatment technologies; 
4. to attain ARARs (with the exception of certain groundwater 

ARARs) 

Further explanation of the rationale is given in Section X.C. of 
the ROD. 

As an additional note, the proposed plan does not recommend 
excavating the quarry pits, but, does have a plan for 
a sedimentation basin located in the northeast corner of the 
site. 

Also see specific responses to Comments 3.1.10., 3.2.1. and 
3 • 2 . 3 • 

4.0 City of New Bedford 

The City has reviewed Balsam's and Rizzo's comments and submitted 
a letter expressing their strong support for such. The City 
reiterates Balsam's suggestion to simply cap the site and 
eliminate solidification of on-site soils. EPA has previously 
addressed this comment in Section 2. As such, this comment will 
not be again addressed as the City is merely expressing its 
approval of Balsam's position. This section will address three 
specific comments related by the City. 

4.1 Specific Comment. 

The City has concerns over Rizzo's recommendation to discharge 
treated groundwater to the City's sewer system. The City would 
support an investigation; however,there are currently too many 
unknowns to simply agree that this might be an appropriate course 
of action. 

EPA Response 

EPA recognizes the City's concerns and recommends delaying an 
investigation until the City's proposed secondary treatment plant 
is on-line. As the City points out, there are many unknowns and 
the process of upgrading from primary to secondary treatment 
would only complicate such an investigation even more. 

Please refer to Section 1.6. 
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4.2 Specific Comment. 

An additional concern is the potential impact of the discharge of 
the treated groundwater and collected stormwater and runoff flow 
from the site into the unnamed stream. Considering that the total 
flows could reach as high as 100,000 GPO, the impact on the 
unnamed stream could be significant. 

EPA Response 

The Phase I RI estimates the average annual flow rate of the 
unnamed stream to be 1.85 cfs or 1.2 mgpd (NUS 1987, Table 4.4). 
Discharge of 100,000 gpd would increase the flow rate by 
approximately eight percent. During periods of low flow, the 
additional discharge would assist in maintaining the aquatic 
habitats in the unnamed stream and Middle Marsh. During periods 
of high flow, the treated effluent would contribute an additional 
three percent. This increase is insignificant and EPA does not 
believe the discharge of the treated groundwater will impact the 
unnamed stream. 

4.3 Specific Comment. 

Based on the information in the document prepared by Rizzo, it 
appears that the RI/FS is incomplete. 

Other studies and information are still needed prior to issuing a 
Record of Decision. 

EPA Response 

EPA believes that the RI and FS are complete and are adequate to 
support a Record of Decision, along with other documents in the 
Administrative Record. Any information outstanding as is needed 
to optimize design parameters, costs, and the implementation 
schedule will be performed during Remedial Design and will not 
hinder the issuance of the Record of Decision. 

A complete index of the Administrative Record listing all 
supporting documentation for the ROD, including the RI/FS, is 
given in Attachment B. 

5.0 COMMENTS SUBMITTED BY ROBERT B. DAVIS 

The following specific comments were put forward by Robert B. 
Davis as oral testimony at the public meeting with the addition 
of two other points submitted in writing. 

5.1 Specific Comment 1. 
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"The stone at the Ledge that encases the contaminants appears to 
be in need of further examination in order to assess its 
containing capabilities. The undersigned noted that more than one 
test was cancelled that would have given precision in respect to 
the geology of the area. Instead, an indirect means of 
measurement was used. There seemed to be an uncritical assumption 
that a groundwater flow-through rate in a core north of an 
inferred East-West (fault?) line would be similar to the rock 
south of the line, when the report notes that the rock on each 
side of the line is of a different type. The stone to the south 
of the line appears to have a notable difference in structural 
integrity. It should be noted that a geologist from Geotechnical 
Services (greater Boston area) mentioned a fault line that runs 
in the vicinity of the Ledge. The stone at depth of exposed sites 
(Acushnet Quarry) on each side of the line are clearly of a 
different character, with that to the north highly fissurable. No 
recognition of this difference seems to be indicated in the 
report. Specimens of the stone are readily available for 
inspection, namely, the stone of local churches as well as the 
curbstone of the city. While it might be difficult to trace the 
depth at which such stone was extracted, nonetheless the method 
is very empirical, and simply verifies the adage: "Seeing is 
believing." I assume the critical acumen of the professional will 
keep things in place, but at the same time assure a place for the 
data. The literature of the report gave no reference to the 
geological evaluation of the city by the cited, when such 
document is available. It is not mentioned in the references of 
the report. 11 

EPA Response 

EPA recognizes the advantage of on-site inspection of the quarry 
rocks, where appropriate. This was done at the bedrock outcrops 
at Sullivan's Ledge and during well drilling and logging. These 
techniques enabled the determination of the fractured nature of 
the rock so that groundwater flow and direction could be 
determined. The shallow bedrock is referred to as "highly 
fractured." This is from a groundwater view point and is not 
meant to indicate that the rock was not suitable for construction 
purposes. 

5.2 Specific Comment 2. 

"The depth of the pits is of significance. It is an index to the 
volume of contaminants in the report. There is conflicting 
evidence of the depth. From 150 feet up (upper limit about 300 
feet plus). The report provides no oral historical testimony in 
respect to not only the depth, but other physical characteristics 
of significance in respect to an evaluation of the site. The 
sources are available. Such evidence remains to be integrated 
into the report. 11 



44 

EPA Response 

EPA believes the depths of the quarry pits range from 90 feet for 
the southern pit to 150 feet for the larger pits. These 
estimates are based on historical information and results of the 
groundwater sampling program. Predesign pump tests will be 
designed to determine (to the extent feasible) the depths of the 
quarry pits. Based in part on the Ris and on the results of the 
pump tests, EPA anticipates that the extraction wells will be set 
at a depth of 150-200 feet. This should be adequate for 
collecting the contaminated groundwater. 

5.3 Specific Comment 3. 

"No indication of the positive value of a Goodyear product was 
made, namely its function as a container of a contaminant than as 
transmissive to groundwater sources. No indication such that not 
even the type &jor name of a common rubber compound was mentioned 
in the report, namely carbon black. The material could mat and 
contour and thus function as a barrier. The hypothesis should be 
made explicit, since much of the methodology is indirect, and 
hence has an element of the speculative. But given the volumes of 
the material, so I was told, then its burial in the pits means 
pockets of the stuff within the pit, and hence could possibly 
function as a container. If the material was more prevalent in 
the early years of the site, and since the vertical of the pit 
moves to a point with depth (moves to a focus, narrows), then it 
would mean that any chemical migration by gravity moves to these 
pockets, and could very well be contained by these granular 
catch-basins of rubber. I suggest that the chemical firm that 
manufactured the raw material (carbon black) be contacted to find 
out the chemical and physical properties of the compound. There 
may be a sole source." 

EPA Response 

Significant quantities of carbon black may be present in the pits 
as suggested by the aforementioned reference. It may be possible 
that such material could retard the migration of some chemical 
constituents. However, significant levels of contaminants have 
been detected hydraulically downgradient of the site indicating 
that any such " barrier" has not been effective in containing 
contaminants within the pits. Therefore, in order to mitigate 
migration off-site and significantly reduce contaminant levels 
on-site, other controls must be considered (e.g., active pumping, 
passive collection). 

5.4 Specific Comment 4. 

"While the following point was not stated by the undersigned, the 
fire that burned for a considerable period of time in the latter 
years, had as a consequence the settling of the fill in the pits 



45 

by about 10 feet. The fire reduced the volume in the pits, some 
of which were contaminants. That effect would intense heat have 
on the type contaminants identified by the chemical testing. 
Again, while precise figures would be speculative, range 
estimates can cover a variety of scenarios. Fire and heat do act 
on taxies. To release, destroy and thus lessen the volume. Since 
it was apparently the burning of the rubber that sustained the 
fire, what effect does this compound have on other (volatile) 
chemicals. " 

EPA Response 

In the early 1970's, a major fire erupted at the site, primarily 
involving the mass of tires disposed of in the smaller pit. The 
description of conditions of the site at this time and the 
account of the fire indicates the tires smoldered in an oxygen 
deficient atmosphere. Pyrolysis of tires as likely occurred 
during the fire may produce oils, solid residues, and gas. Tests 
conducted by the Bureau of Mines (not at the Sullivan's Ledge 
site) revealed that pyrolysis converts 50 percent of tire 
material to oils made up of approximately 50 different chemicals 
classified as olefins, aromatics, paraffins, and naphthenes (Wang 
1980 p. 94-95). Therefore, the fire decreased the volume of 
tires, but likely increased the quantity of non-aqueous phase 
contaminants. 

(Reference: Wang, Lawrence K. and Norma c. Pereira. Handbook of 
Environmental Engineering, Volume 2: Solid Waste Processing and 
Resource Recovery. Humana Press Inc.; Clifton, NJ; 1980.) 

5.5 Specific Comment 5. 

"The following point was not cited in the oral testimony. There 
seems to be evidence of the waters at the Ledge functioning as a 
source of water in a southerly direction, prior to the 
construction of the interstate highways. Note that south of the 
site there existed a wetland area. The area seemed to have a 
stream as a source. The area is the old Parker Street dump, where 
the new high school is located. It appears that a stream can be 
traced from there until it reaches the saltwater cove in the 
southern part of the city, Clark's cove. The stream, more or 
less, is in a valley with the westerly peak at Rockdale Avenue 
and the easterly rise about Shawmut Avenue. There seems to be 
continuity of the stream in a northerly direction up to or near 
to the Ledge. The significance of the point is important, if 
indeed the water did move in the identified direction. For it 
would mean that the water moved away from the Paskamansett river. 
The downstream Dartmouth river feeds the aquifiers of the 
adjacent town. The direction of flow of the New Bedford stream is 
through areas that no longer draw their potable water from the 
earth near their location. That direction is decisively away from 
the town that depends on groundwater sources for its water. It is 
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a movement opposite to the movement from the site now. That 
movement is to the Paskamansett river. The construction of the 
roads was completed about 1967 for route #195, and 1971 for route 
#140. The question then is: did the roads redirect the flow of 
water from the Sullivan's Ledge? 11 

EPA Response 

It is possible that the construction of the roads did redirect 
the flow of surface water for the supposed stream from the Ledge 
site. In any case, if contamination did enter a stream and flow 
in a southerly direction they could have contaminated the stream 
sediments and/or volatilized. The construction of the roads would 
then have covered these contaminated sediments and as such these 
sediments are covered by road and pose minimal risk to public 
health or the environment. 

5.6 Specific Comment 6. 

Lastly, the EPA should evaluate whether extraction of the 
chemicals (for treatment) can destabilize the material in the 
pit. After all, with time the material tends to consolidate. 
Unconsolidated material, it would seem, is open to movement in 
unpredictable directions, some of which would be undesirable. 

EPA Response 

Active groundwater extraction may destabilize materials in the 
pits somewhat with some resettling likely to occur. Aquifer pump 
testing performed during remedial design will confirm or deny 
this postulate. EPA does not anticipate technical or health 
problems associated with any resettling. 

5.7 Specific Comment 7. 

While the EPA official mentioned the effects of the chemicals on 
the biota, and seemed to suggest data for the wetland areas 
downstream on the golf course, apparently no testing has been 
done. In view of the radical change to clean up the wetlands, 
such should be foregone for it would only do more harm than good. 
Possibly some biota testing near & far away from the site are in 
order to determine the radii of potential effects. 

EPA Response 

See response to Comment 2.5.2. 

6.0 COMMENT SUBMITTED BY PAUL A. BESSETTE 

Paul A. Bessette submits the following comment. 
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Specific Comment. 

Regarding the remediation of Sullivan's Ledge in New Bedford, I 
concur with EPA's decision that the site poses uncertain 
engineering challenges and that it is not environmentally 
necessary to render the water flowing from the site suitable for 
human consumption. The concentration of PCB, metals, and organic 
compounds emanating from the site is, in my judgement, not a 
threat to people living in the area, water supplies, or the 
microenvironment within the limits of the site. Moreover, it is 
my contention that our limited ecology dollars could be better 
spent planting trees in and around the location rather than 
attempting to excavate an abandoned stone quarry. 

EPA Response 

EPA acknowledges your concurrence with the decision to waive 
certain groundwater ARARs because of technical impracticibility. 
However, based on the risk assessment conducted as part of the 
Remedial Investigation and discussed in the ROD, EPA has 
determined that exposure to contaminants in the soils, sediments 
and the unnamed stream, as well as possible exposure to 
contaminated groundwater, poses unacceptable risks to human 
health andjor the environment. EPA believes the selected remedy 
is cost-effective in achieving the remedial goals at the site. As 
a further note, planting trees andjor plants may be necessary to 
restore, to the maximum extent feasible, wetlands impacted by 
remedial action. 



EXHIBIT A 

COMMUNITY RELATIONS ACTIVITIES 
CONDUCTED AT THE 

SULLIVAN'S LEDGE SUPERFUND SITE 
IN NEW BEDFORD, MASSACHUSETTS 

Community relations activities conducted to date for 
remedial activities at the Sullivan's Ledge Superfund site 
include: 

o EPA held a public informational meeting to discuss the 
preliminary findings of the RI and Endangerment 
Assessment. 

o EPA issued a public notice to announce the time and 
place of the Feasibility Study (FS) public 
informational meeting for the site and to invite public 
comment on the FS and Proposed Plan. 

o January 1989 - EPA mailed the Proposed Plan announcing 
EPA's preferred alternative for addressing 
contamination at the site to all those on the site 
mailing list. 

o February 6, 1989 - EPA held a public informational 
meeting to discuss the results of the FS and the 
Proposed Plan. 

o February 7 -March 27, 1989 -EPA held a public comment 
period on the Proposed Plan. The originally scheduled 
21-day comment period was extended at the request of 
the public. 

o February 21, 1989 - EPA held an informal public hearing 
to accept comments on the remedial alternatives 
evaluated in the FS and Proposed Plan. 



EXHIBIT B 
TRANSCRIPT OF THE FEBRUARY 21, 1989 INFORMAL PUBLIC HEARING 
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UNITED STATES OF AMERICA 

ENVIRONMENTAL PROTECTION AGENCY 

In the Matter of: 

PUBLIC HEARING RE: 

SULLIVANS LEDGE SUPERFUND SITE 

Tuesday 
Feb(uar-y· 21, 1'J8'3 

Days Inn 
Hathaway Road 
New Bedford, Massachusetts 

The above-entitled matter was convened pursuant to 
Notice at 7:30 p.m. 

BEFORE: 

RICHARD CAVAGNERD 
Massachusetts Superfund Section 
U.S. Environmental Protection Agency 
JFK Federal Building 
HRS-CAN3 
Boston, MA 02203-2211 

],<\NE DOWNING 
Project Manager 
U.S. EPA 
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2 7:30 p.m. 

3 MR. CAVAGNERO: I thank you for your patience, I 

4 guess we are going to get started. My name is Richard 

5 Cavagnero, I am the chief of the Massachusetts Superfund 

6 Section of EPA. We are here tonight to basically have a 

7 public hearing on the proposed plan and feasibility study 

8 Sullivan•s Ledge Superfund site. On my left is Jane Downing, 

9 who is the remedial project manager for the site and was down 

10 here about two weeks ago to basically explain the results of 

11 the remedial investigation feas1b1lity study and the proposed 

12 plan. 

13 In the audience in the front row is Sky Valencore 

14 from E.C. Jordan who is our contYactor that conducted the 

15 remedial investigation feasibility study. We also have in the 

16 third row back Helen Waldorff, DEOE who has been the states 

17 project officer on the project. The purpose of tonights 

18 hearing is to formally accept comments on the remedial 

19 investigation itself, the endangerment assessment, feasibility 

20 /study and the proposed plan for the Sullivan's Ledge 

21 

22 

23 

24 

25 

·I 
I 
I 

remediation. 

The format of the hearing, I guess, will be as 

follows. Jane is sort of going to sort of recap the proposed 

plan that was discussed about two weeks ago just so that you 

can -- it is some what compl1cated and she will be giv1ng you 
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10 or 15 minutes to highlight that. Following Jane's 

overview, we will be taking formal comments, oral comments for 

the record. I have received cards thus far and I would ask 

that anyone who hasn't given me one would give me one and the 

only purpose of these is so that we do get your name spelled 

correctly for the record. We w1ll be, obv1ously, ma~ing a 

transcript here and would like your name and affiliation so 

that we can get it right for the formal record. 

I will be calling the people in the order in which 

they have given their cards and will feel free to lim1t people 

to some reasonable time frame, if there is only three people I 

don't think we will have that problem. Once the formal oral 

comments have been given, we will basically close the hearing 

and we will hang around for a while to answer any questions 

and answers people may have. This 1s part of a public comment 

period which we decided toda~ to grant an extension to the, I 

believe it was scheduled to close on March 6th and we decided 

today that we will be extending th1s to March 27th, which will 

give us a total of 49 days for the public comment period. 

We are taking this action do to a number of 

circumstances unique to this sit~, 0ne of the factors 

considered was the fact that EPA was somewhat late in 

identifying potentic:llly re<:.-;p,_,,-,sible par-tles at thic::> site. The 

searched to identify these part1es was not completed until 

July of 1988 and therefore the PRP's did not rece1~e not1ce of 
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their potential responsibility until November giving them 

2 basically two months before the post plan was issued and the 

3 actual RR report was not available for public review until 

4 February 3. So we have received a number of requests, I'm not 

5 sure what the exact number is, for extensions of various time 

6 frames and the division director decided today that we will be 

7 e:,;tending this until March 27tJ, ar1d I believe '""e Wl} l be 

8 putting some kind of a notice ln the paper for those of you 

9 who are here tonight. 

10 So you do have chances, I guess if you will. 

11 Tonight for those people who wish to make an oral comment and 

12 until March 27th we will be taking any comments in writing. 

13 They need to be sent Jane Downing at the U.S. Environmental 

14 Protectior1 Agency in Boston, tht::~ specific address is the Waste 

15 Management Division, JFK Federal Building, Mail Code HRS CAN-

16 3, Boston, MA 02203-2211. If you didn't get all that I will 

have that available up here. If you give oral comments 

18 tonight, you can still give written comments again. If you 

19 don't feel compelled to give them tonight, feel free to submit 

20 them in w r it in g. 

21 

22 

23 

24 

25 

We .~c hope that you will submit comments. t.<Je have 

had a number of public hearings ~ecently on proposed remedies 

fair super fu11d sites and have not ,-eally had too much i.r1 the 

way of comment. The comments do not have to be limited to the 

proposed plan that was described in detail two weeks ago and 

APEX REPORT It~G 
Registered Professional Reporters 

(617)42C-3077 

4 



will be recapped tonight. We would also like to hear what 

2 you have to thing about the r-emedial investigation, the 

3 assessment, feasibility study. We of cour-se would like to 

4 hear· that you support the proposed alternative EPA has cr-1osen 

5 ·f.:: .. r- clt:?a.r1 up, but we wo::ould als.:::. like to hear- if you don't 

6 support it and you think we should pic~ something else. Once 

8 called the r-ecor-d of decision pr-obably 2 or 3 months later-. 

9 That will be the r-egional administrators determination of the 

10 remedy of th1s site in accordance with the stature and as part 

11 of that r-ecord of decision we will be preparing what's called 

12 the responsible summary. 

13 This essentially will be a response to any comments 

14 given either orally at the public hearing or submitted in 

15 writing so that you will know how we addressed any comments 

16 you provided. So with that I would like to turn it over to 

17 Jane and aga1n, she will be recapping the proposed plan, 

18 because we are transcribing this as a formal hearing as 

19 requir-ed by the stature, we are not really open to a question 

20 and answer period. As I said, after the for-mal comments have 

22 questions if people have such. So I thank you for baring with 

24 MS. DOWNING: Thank y·~·u. Agair1, ····· -- about t•.,•o weeks 

25 ago, but JUSt as a recap I would like to talk about some of 

I 
,I ,, 
,I 
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the site conditions and some of the contaminants that we are 

2 looking at. Again, basically we are taking about a 12 acre 

3 site. The significant features are, of course, the quarry 

4 pits, the sources of contamination are the on site soils, 

5 basically the chemicals that we are talking about are the PCB 

6 and the PAH. We also have sediments that -- continue on into 

7 some of these wet land areas and these sediments are 

B essentially contaminated with the PCB. 

9 We have some ground water on the site and also off 

10 the site and the chemical concerns in the ground water are 

11 primarily the V.O.S.'s, the Volatile organic compounds. So 

12 those essentially a very quick outline of the chemicals of 

13 concern as a result of the remedial investigation. The risks 

14 that came to light as being the most important risks were of 

15 rourse the risks dealing contact with PCB contaminated soils. 

16 There was also a significant risk dealing with the pathway of 

17 ingestion of contaminated ground water. Fortunately at this 

18 point we do not believe that anybody is actually ingesting the 

19 contaminated ground water, but there could be a future use in 

20 ar-e a t hat we need to prot e c t f o r . 

21 As far as the preferred alternative, again, we are 

22 talking about a fairly comprehensive program. We have r1ine 

23 separate components that we have outlined. Initially we begin 

~ with the site preparation and I think that essentially speaks 

25 for- itself. 

d ,, 
I 

I 
I 

For the soils where we are dealing with the 
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PCB's, we are proposing excavation, and on site disposal 

2 for- those soils and the same thing would bt7? tr·ue of the 

3 sediments. The only additional th1ng that we would need would 

4 be the dewater-ing of the sediments before we dispose of it on 

s site. 

6 Ther-e is a 1 s O:::• a r : i m p t:~ nTl e a b l e cap t h a t w i 1 1 go o v e t-

7 the 12 acr-e site, actually it is going to be 11 acres of the 

a 12 acres and that will over lay the 5olidified soils and 

9 sediments. For- the str-eams, there is a portion of the str-eam 

10 along the easter-n border of the site which we need to line 

11 with concr-ete and for the contaminated ground water we are 

12 pr-oposing a two component collection system. One is 

13 essentially a passage system for the seeps and for- the shallow 

14 bedr-ock. Ther-e is also an active system that will focus on 

15 the bedrock contamination. 

16 Again, after the collection of the ground water, we 

17 need to treat the gr-ound water in the treatment system 1s 

18 the Uviosiation for- the organic removal and chemical 

19 perception for- the metals removal. Because of some of the 404 

w guidelines, the wet lands guidelines, we need to restore any 

21 ,.,,E~t lands that ar-e impacted b·y ·~·'Jr rE-"!mediatll.•n and beca'J''>e we 

22 have waste that will r-emain on site there w1ll be one term 

23 envi·r"onmr::~nt,.:=t.l module. Fi11C.'1.lly, thete '..Jlll l:::•r::> a r1eed for 

24 institutional contr-ols essentially because the ground water 

25 will not be cleaned up to dr-in~1ng water standards. 
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We talked about that at the public meeting where we 

2 need to ask for a waiver from cleaning it up to drinking water 

3 standings and we asked for a particular comments on that 

4 waiver application. So there will be institutional controls 

5 to deal with basically future use of the site and to protect 

6 any possibility of ingestion of the contaminated ground water. 

7 Finally the anticipated cost for the 3 components is 10 

a million dollars. At that point, I will hand it over to Rlch. 

9 MR. CAVAGNERO: Okay, at this time we will start 

10 taking the oral comments. The first person listed is Michael 

11 F. Sommerville, no affiliation given. 

12 MR. SOMMERVILLE: 1~11 pass. 

13 MR. CAVAGNERO: Next is Craig Campbell, Esquire, 

14 Boston, Mass. 

15 MR. CAMPBELL: I actually thought we were dolng that 

17 MR. CAVAGNERO: No, it wasn~ t a sign up ~;hE~et---

18 MR. CAMPBELL: I don't affiliate -- I wanted to let 

19 you know I '..Jas here. 

20 MR. CAVAGNERO: Antonio M. Car1eiro, of Teledyne 

21 Rodney Metal:;. 

22 MR. CARREIRO: I will also pass. 

23 MR. CAVAGNERO: 

24 '..Jants to make 3n oral comment·-::· 

25 

j; 

MR. DAVIS: My name is Robert Davis and I am 
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speaking I tried to -- this afternoon and the last time I 

2 was here to the extent that I felt I should -- had a 

3 fellow named Dale in 1910.who was a -- configuration at the 

4 quarry and dump of the quarries. He wrote us also in 1933 a 

5 quote of the Standard Times a man named Denault, and one of 

6 the quarr1es was named after him, Denault Quarries. He 

7 estimated the Jepth to be 300 feet. The fellow Dole I ~hink 

8 was a treasurer for the USGS and was talking about commercial 

9 quarries throughout the state, one of which was -- and he 

10 estimated the depth to be 150 feet. 

11 It says right in the record that there is a 

12 discrepancy between the two. What I found somewhat surprising 

13 in reading it, that there was no effort -- and I got this from 

14 your last meeting too, there was no effort on your part to 

15 interview anybody who worked at the site to get from them, at 

16 least their impression on the depth on the site and the 

17 condition of the r-ock, the sidewall. You can ask questions 

18 like the flow of water through the sidewall were there and 

19 f1ssures and water burning through. I think that is a major 

20 - in it and I think some time should be spent trying to 

2 1 contact these people, because there are some still around. 

22 I remember myself, and I tried to estimate my age, I 

I don't l_·_:hitlk I was out •Yf high schc":•l, so 

24 that was probably about 1947. I remember the wall, the kids 

25 i •..Jere di<;ing off, like the ledge up in Dartmouth, they • ... •ould 
I 

I 
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dive ·from a high spot and so on, but I remember thE? •..Jall, it 

2 was almost a 90 degree angle. I remember the texture of that 

3 stone. I recall it up to my mind to this day. I ,,.,orked for 

4 the city at one time and I was involved in, what was called a 

5 strategic patrol and reserve, the city at one time '..Jas a 

6 potential site fer an underground cavern. I took a geologist 

7 around the city in assessing the quality of the stone and lt 

8 was from geotechnical service and they He 

9 surmised that there was a fault line that ran through the city 

10 and --- the stone was highly ----· he went there and he lo·:::·ked 

11 at it -- the quarry pit in Anesta you could see a difference 

12 in the texture of the stone at the quarry pit. 

13 That is an enormous pit, it goes to great depths I 

14 was overwhelmed by it when I saw it. What you saw was water 

15 coming through the cracks in the stone. It was 3 dark gray, 

16 a 1 m o s t a sense o f -- - - t hat s t '-' r~te:· w i t h my imp r s=:· s s i ·=• n t hE· r ::::.• , l s 

11 a -- contrast to the stone I e~perienced when I was a 

18 y ,::_, u n g s t e r • The stone at Sullivans Ledge was more light than I 

19 would imagine where they proposed to put the ~averns in which 

20 1! c.::•.'·/F~rr1s had a stone was -- tc• be a caver·n, it's non f issi•::.•n 
I 

2 1 I <:: t o n e . I t h i n f' t h i s i s s i g n i f i. c a n t i n t h a t -~"~ t t h (? 1 e d g e i f 

22 yc•1.1 hc:\ve a <::.tone with integr·ity, it ca.n ·functi•.:•n as ::1 

n container, a much better container than a highly fissioned 

24 ·::;tone. 

25 

il 
;I 

I noticed in tryiny to assess the geology of the 

APEX REPORTING 
Registered Professional Reporters 

( 617) ''t26 ·-3077 



'--- ' 

1 1 

area, you had two tests on line and you cancelled two of them. 

2 Then you tried another test by means of stereoscopic means to 

3 locate where you thought there was a fracture area. You 

4 thought that this was a probably fracture area A. Just a. 

5 little mark of Hathaway Road and you had a line there, with an 

5 arrow thing, probable fracture area A. Yo~ had two others, 

7 b u t y.::. 1_1 d i d r-1 ~ t t h i n k t hat t hey we r e s i g n i ·f i c ,~·u 1 t , t h a t t h i :::; ,.::, n e 

a could be significant, so you drilled a well, MW-8. 

9 50 to feet down, you got 3 gallons ',..;ater 

10 coming through which indicated to you indeed we found a 

11 fractured area. 

12 I went and tracked down, and I just did thls before 

13 I came here, where this MW-8 was. If that well was over 

14 Sullivans Ledge or near Sullivans Ledge, to me it was c;et-y 

15 significant, because then it would indicate that the stone was 

16 fracturc:.!d. Well that well was not of another line in a --- we 

17 call bedrock geology and there was a long dash line. 

18 side of it you have stone called PE ga, now on the other side 

19 of the line you have a stone called PE gs and the one on the 

20 () t her side .i ~' c a l 1 e d gneiss s h i e s t - - I ' rn not qui t P ::i u r- e , I ' m 

21 not a geolog1st, but I am work1ng with the impressions that 

22 this geologist that I went around with. 

23 I am working with my visual memory of the contrast 

24 be tween the· two stones. On that side 1 have the PE gs which 

25 is or1 the nor·th ·side, this is ',..,lhf.:?t·e you p1Jt this well in. [In 
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the other side you have a d1fferent kind of stone and let me 

2 read you the description. It is called loscatic granite. 

3 This is the stone typical of Sullivan Ledge now. Loscatic 

4 granite, light gray, flesh colored medium gray. Flesh 

5 colored, that fits my memory .)f the stone which I saw when I 

5 swam at Sullivans Ledge. 

7 What I find fundamental ont he part of the 

8 geologist is that they had available to them by observation, 

9 by -- needs ways of observing the actual stone. Thus much of 

10 the curbing in the city is built using the stone from 

11 Sullivans Ledge. Many of the churches used the stone from 

12 Sullivan's Ledge, I would think from actually observing that 

13 stone you could make a good -- JUdgement about the integrity 

14 of that stone and it's proneness to fracture and let water run 

15 through it. Letting water run thtough it is very significant. 

16 If )"O'J have a stone which is les:.:, -~Pt t•::• do it, that would 

17 appear to be a desirable containet 

18 Su my conception of it is, is that in a sense you 

19 have the i df.:>a l container i ·f )-.-.:.:•ll ltc.t '·h-· .:;.. • ... •a ll container with 

20 !'good intf.:>gt'ity. What is unfortunate 1s down in the depths you 

21 h.:.'\'·Je bt·eached -:;omething •,.,1here 1'0'--' t:a'/t:? c.1n .:=tctive source c•:•ming 

22 irt dnd it appears to be a spri11~J· I noticed that in the 

24 tu test: 111 Cf.:>rms of the vertical pass thr·ough .:::,f ...._,ater, fr·om 0 

25 feet to 80 feet we are going to test in terms of the ~:acture 

!I 
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ability of this rock in terms of the water seeping through the 

2 bedrock, but as we go deeper and deeper, below the 100 feet we 

3 are not going to test for that. I think that is another 

4 thing. I think the interpr8ting of the integrity of the stone 

5 relative to the pass throug!, .::•f ground water in ter-ms of the 

6 current -- of actually observing air - going over to the 

7 Acushnet Duan--y, going to th•"" churches and interviewing the 

8 people that wh•:• work there T. thlnk that is a major omission. 

9 I note that the document in which the strategic 

10 patrolling of -·-- caverns ir1 ,.;hich the technical assessment of 

11 the of the stone was made. That this literature is not in 

12 your literature. Appar-ently you missed it in ter-ms of your 

13 assessment of the geology of the I know that this 

14 geologist that I was taking around said, gee, there is a fault 

15 line running through the city, the impr-ession I got when I 

16 r-ead this tonight and I looked for that well, well son of a 

17 gun that fault line seems to be JUst north, maybe. The 

18 significance of it is, just north of Sullivans Ledge and on 

19 that side you have a highly fission stone and on this s1de you 

20 don~t, you have a stone of ir1tegrity, which then I think 1s a 

21 m u c h m o r· e p o s i t i v e way o f 1 ·=· ·=· f.. 1 1 , S.< ::<. + t h e p o:::• t e n t i a l .i m p a c t o f 

22 any water in ther-e in terms of going down deep, in terms of 

23 being released into the surrounding environment. 

24 At least you have got ~ 1elatively better contalner 

25 then with the stone fr-om the othet ar-ea. That'·=. the ma,jo·r 
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comment that I would like to make. Another comment is in 

2 respect to one of your solutions is to extract the chemicals 

3 -- then you treat it and then you would discharge it down the 

4 stream and it would end up in the Paskemanset River. A 

5 question I raise is, and you should make a critical evaluation 

6 in terms of the site as is in containing relativ~ ~o anything 

7 that is passing out laterally. If you e:<tYact .I 
~ . ~ 

8 possibly be you could di·::;trnb c\11 equilibr-ium which e:t;ists 

9 there. You can make things worse than before. 

10 1 think that there should be some evaluation of that 

11 theYe --- I note in respect to the marsh aYea and at the last 

12 meeting Ms. Downing commented on the effect on aquatic life. 

13 I noticed, what I read tonight, it says the any living 

14 organisms in the marsh area. So you don't have any idea 

16 chemical up take in terms of any living organ1sm at the marsh 

17 arc:?a. In terms of if you were to remove mater1al and try to 

18 replace it, it would seem by doing such as a remedy that you 

19 '..JC••Jld make things worse 

20 !lever· duplicate in terms 
! 

then before, because 

of rlear1ing up. 

21 So it would seem right now the best thing is to 

could 

22 leave thir1gs as they are and monitor u·itically levels as they 

23 begin to approach the Paskeman~et River ~nd see what th0se 

24 1 eve l s a r e . I know from readin•;~ tht:! tE''t.ty it c::;a._,s c1::; y'r:::orJ move 

25 away from the ·::;ite the -- decr·eic<.S•'? to c:~ 'ler·y lo•..J lc?o../el. One 
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other point I would like to bring out is at one time I got 

2 involved in this site and I brought the question up at the 

3 last meeting and I don't thing you pay any attention to it. 

4 You don't really identify a product that went in there with 

5 precision. You talk about rubber tires that went in there, 

6 there was a -- that went in there like a black powder and it 

7 was called carbon black and from my understanding there was 3n 

s awful lot of it that went in there. 

9 I think the timing of when that stuff went in, that 

10 you had an idea of the chronology of when it went in, you may 

11 have the possibility, it's remote, but you could have this 

12 stuff, this car·bon black which seems to me not to be a 

13 contaminate, but a possible container. ----maybe with this 

14 carbon black it can form like a shield in which any of your 

15 solvents can't pass through and thus you have something in 

16 there functioning to contain. T t, is is w h y I ·...J o r Y y i f 'i ,:_;, u do 

17 extract, you do disturb the balance and where you don't have 

18 something passing through ver-tically, you may create a 

19 fracture so to speak in whatever is containing and then 

20 a c c e 1 e r a t e t he v e r t i c a 1 

21 So there may be a posit1ve way of looking at some of 

22 the chemicals that went in there and there is a poss1bility 

~ that some of them could function as a shield to contain. 

~ There is a positive way of looking at the thing may be 

25 beneficial. 

I 

II 
II 

That's it. 
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MR. CAVAGNERO: Thank you Mr. Davis. llJe 11 I guess 

2 if there is no more statements we will close the record, but 

3 we wou 1 d 1 ike to stay aYound for quest i•::•11s :::~nc:l a11swers if 

4 anyone has any. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

'I 

I, 
!I 

(Whereupon the hearing was closed at 7:50p.m.) 
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Introduction 

This document is the Index to the Administrative Record for the Sullivan's Ledge 
National Priorities List (NPL) site. Section I of the Index cites site-specific documents, and Section 
II cites guidance documents used by EPA staff in selecting a response action at the site. 

The Administrative Record is available for public review at EPA Region I's Office in Boston, 
Massachusetts, and at the New Bedford Free Public Library, 613 Pleasant Street, New Bedford, 
Massachusetts, 02740. Questions concerning the Administrative Record should be addressed to the 
EPA Region I site manager. 

The Administrative Record is required by the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA). 



Section I 

Site-Specific Documents 



ADMINISTRATIVE RECORD INDEX 

for the 

Sullivan's Ledge NPL Site 

1.0 Pre-Remedial 

1.6 Hazard Ranking System (HRS) 

1. Cross-Reference: "New Bedford Environmental Investigation - Assessment of 
Groundwater Quality in the Vicinity of the Municipal Landfill and Sullivan's 
Ledge, New Bedford, Massachusetts- Draft Final Report," GCA Corporation 
(June 1983) [Filed ahd cited as entry number 1 in 17.7 Reference Documents]. 

2. Cross-Reference: "New Bedford Environmental Investigation- Ambient 
Monitoring Program- Final Report," GCA Corporation (Apri11984) [Filed and 
cited as entry number 2 in 17.7 Reference Documents]. 

1.18 FIT Technical Direction Documents (TDDs) and Associated Records 

1. Letter from Larry J. Dziuk, Roy F. Weston, Inc. to Bruce Marshall, EPA 
Region I (May 6, 1986). Concerning the attached Technical Direction Document 
#01-8403-09. . 

2.0 Removal Response 

2.1 Correspondence 

1. Letter from Cynthia Kruger, City of New Bedford to Gerard Sotolongo, EPA 
Region I (January 18, 1984). Concerning opposition to the proposed capping at 
the Sullivan's Ledge site. 

2. Letter from Gerard Sotolongo, EPA Region I to Cynthia Kruger, City of New 
Bedford (January 30, 1984). Concerning response to January 18, 1984letter. 

3. Letter from Cynthia Kruger, City of New Bedford to Gerard Sotolongo, EPA 
Region I (February 14, 1984). Concerning support for the no-capping 
alternative at Sullivan's Ledge. 

4. Memorandum from Robert B. Davis, City of New Bedford Planning Department 
to Cynthia Kruger, City of New Bedford (February 1984). Concerning support 
for the capping of Sullivan's Ledge. 

5. Memorandum from Georgi A. Jones, U.S. Department of Health and Human 
Services Public Health Service Centers for Disease Control to John E. Figler, 
EPA Region I (May 22, 1984). Concerning health evaluation. 

6. Letter from Brian J. Lawler, Mayor of the City of New Bedford to MerrillS. 
Hohman, EPA Region I (October 18, 1984). Concerning construction of a 
fence. 

7. Letter from MerrillS. Hohman, EPA Region I to Brian J. Lawler, Mayor of the 
City of New Bedford (November 20, 1984). Concerning approval of city plan 
to erect a fence. 

8. Letter from David A. Kennedy, City of New Bedford to Camille Connick, EPA 
Region I (January 29, 1985). Concerning progress of fence construction. 

9. Letter from MerrillS. Hohman, EPA Region I to Brian J. Lawler, Mayor of the 
City of New Bedford (May 15, 1985). Concerning compliance with 
Administrative Order for erection of a fence. 
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2.1 Correspondence ( cont'd.) 

10. Letter from MerrillS. Hohman, EPA Region I to Brian J. Lawler, Mayor of the 
City of New Bedford (October 1, 1985). Concerning results of second 
inspection of fence erected at Sullivan's Ledge site. 

11. Memorandum from Phillip Thurman, EPA Region I to Camille Connick, EPA 
Region I (November 18, 1985). Concerning site visit to Sullivan's Ledge. 

12. Letter from Merrill S. Hohman, EPA Region I to John K. Bullard, Mayor of the 
City of New Bedford (March 12, 1986). Concerning necessity for fence repair 
at the Sullivan's Ledge site. 

2.9 Action Memoranda 

1. Memorandum from Donald F. Berger, EPA Region I to MerrillS. Hohman, 
EPA Region I (June 15, 1984). Concerning recommendation for a removal 
action. 

3.0 Remedial Investigation (RI) 

3.1 

3.2 

Correspondence 

1. Memorandum from David Chin, EPA Region I to Gerard Sotolongo, EPA 
Region I (Apri11, 1983). Concerning potential impacts on drinking water 
supplies. 

2. Memorandum from David Chin, EPA Region I to Gerard Sotolongo, EPA 
Region I (June 6, 1983). Concerning potential impacts on drinking water 
supplies. 

3. Memorandum from David Chin, EPA Region I to Jane Downing, EPA Region I 
(January 4, 1988). Concerning potential impacts on drinking water supplies. 

4. Memorandum from Lisa Giannetti, Commonwealth of Massachusetts Department 
of Environmental Quality Engineering to File (April 8, 1988). Concerning 
meeting to brief the Mayor of the City of New Bedford on the status of the 
Sullivan's Ledge site. 

Sampling and Analysis Data 

The Sampling and Analysis Data for the Remedial Investigation (Rl) may be 
reviewed, by appointment only, at EPA Region/, Boston, Massachusetts. 

3.4 Interim Deliverables 

Reports 

1. "Field Operations Plan," E.C. Jordan Co. for EBASCO Services Incorporated 
(October 1987). 

2. "Fracture Trace Analysis," EPIC (September 1988). 

Comments 

3. Comments Dated October 12, 1988 from Guy Wm.Vaillancourt, E.C. Jordan 
Co. on the September 1988 "Fracture Trace Analysis," EPIC. 
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3.5 Applicable or Relevant and Appropriate Requirements (ARARs) 

1. Letter from Anne Heffron, Commonwealth of Massachusetts Department of 
Environmental Quality Engineering to John George, NUS Corporation 
(July 7, 1986). Concerning a list of the applicable state regulations and 
approvals required for remediation. 

3.6 Remedial Investigation (RI) Reports 

Reports 

1. "Phase I- Remedial Investigation Report- Volume I- Narrative," NUS 
Corporation for EBASCO Services Incorporated (September 1987). 

2. "Final Phase I - Remedial Investigation Report- Volume ll - Appendices A, 
B, C," NUS Corporation for EBASCO Services Incorporated 
(September 1987). 

3. ''Final Phase I- Remedial Investigation Report- Volume ill- Appendix D," 
NUS Corporation for EBASCO Services Incorporated (September 1987). 

4. "Final Phase I- Remedial Investigation Report- Volume N- Appendices E, F, 
G, H, I, J," NUS Corporation for EBASCO Services Incorporated 
(September 1987). 

5. "Volume I- Draft Final- Remedial Investigation," E.C. Jordan Co. for 
EBASCO Services Incorporated (January 1989). 

Comments 

Comments on the Remedial Investigation (Rl) received by EPA Region/ during the 
formal public comment period are filed and cited in 53 Responsiveness Summaries. 

3.7 Work Plans and Progress Reports 

1. "Final Work Plan- Phase ll Remedial Investigation and Feasibility Study," E.C. 
Jordan Co. for EBASCO Services Incorporated (October 1987). 

3.9 Health Assessments 

1. "Health Assessment for Sullivan's Ledge," Commonwealth of Massachusetts 
Department of Public Health for U.S. Department of Health and Human 
Services Public Health Service Agency for Toxic Substances and Disease 
Registry (ATSDR) (April 10, 1989). 

4.0 Feasibility Study (FS) 

4.1 Correspondence 

1. Memorandum from Jane Downing, EPA Region I to File (March 9, 1989). 
Concerning development of groundwater target concentrations. 

4.5 Applicable or Relevant and Appropriate Requirements (ARARs) 

1. Cross-Reference: Letter from Anne Heffron, Commonwealth of Massachusetts 
Department of Environmental Quality Engineering to John George, NUS 
Corporation (July 7,1986). Concerning a list of the applicable state regulations 
and approvals required for remediation [Filed and cited as entry number 1 in 3.5 
Applicable or Relevant and Appropriate Requirements (ARARs)]. 
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4.6 Feasibility Study (FS) Reports 

Reports 

1. "Volume ll -Draft Final Feasibility Study Report," E. C. Jordan Co. for 
EBASCO Services Incorporated (January 1989). 

2. "Volume II- Draft Final Feasibility Study Report- Appendices," E. C. Jordan 
Co. for EBASCO Services Incorporated (January 1989). 

Comments 

Comments on the Feasibility Study (FS) received by EPA Region I during the formal 
public comment period are filed and cited in 5.3 Responsiveness Summaries. 

4.9 Proposed Plans for Selected Remedial Action 

Reports 

1. "EPA Proposes Cleanup Plan for the Sullivan's Ledb~ Site," EPA Region I 
(January 1989). 

Comments 

Comments on the Proposed Plan received by EPA Region I during the formal public 
comment period are filed and cited in 5.3 Responsiveness $wnmaries. 

Record of Decision (ROD) 

5.1 Correspondence 

1. Letter from Kenneth Carr, U.S. Department of the Interior Fish and Wildlife 
Service to Jane Downing, EPA Region I (December 8, 1988). Concerning 
recommended remedial action in wetlands areas. 

2. Letter from Daniel S. Greenbaum, Commonwealth of Massachusetts Department 
of Environmental Quality Engineering to Michael R. Deland, EPA Region I 
(May 23, 1989). Concerning concurrence with selection of the preferred 
alternative. 

3. Letter from Beth Ryan, E.C. Jordan Co. to Jane Downing, EPA Region I 
(June 15, 1989). Concerning off-site target levels. 

5.2 Applicable or Relevant and Appropriate Requirements (ARARS) 

1. Cross Reference: Applicable or Relevant and Appropriate Requirements 
(ARARS) for the Record of Decision are in Section 11.B and listed in Table 3 of 
the Record of Decision [Filed and cited as entry number 1 in 5.4 Record of 
Decision (ROD)]. 
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5.3 Responsiveness Summaries 

5.4 

1. Cross-Reference: Responsiveness Summary is Appendix A of the Record of 
Decision [Filed and cited as entry number 1 in 5.4 Record of Decision (ROD)]. 

The following citations indicate documents received by EPA Region I during the 
formal public comment period. 

2. Comments Dated January 25, 1989 from Philip T. Gidley, Gidley Laboratories, 
Inc. on the January 1989 "EPA Proposes Cleanup Plan for the Sullivan's Ledge 
Site," EPA Region I. 

3. Comments Dated February 7, 1989 from Philip T. Gidley, Gidley Laboratories, 
Inc. on the January 1989 "EPA Proposes Cleanup Plan for the Sullivan's Ledge 
Site," EPA Region I. 

4. Comments Dated February 23, 1989 from Helen Waldorf, Commonwealth of 
Massachusetts Department of Environmental Quality Engineering on the 
January 1989 "EPA Proposes Cleanup Plan for the Sullivan's Ledge Site," EPA 
Region I with attached Letter from Jim Mahala, Commonwealth of 
Massachusetts Department of Environmental Quality Engineering to Jane 
Downing, EPA Region I (December 20, 1988). Concerning proposed wetlands 
remediation. 

5. Comments Dated March 1, 1989 from Stephen P. Krchma, Monsanto Company 
on the January 1989 "EPA Proposes Cleanup Plan for the Sullivan's Ledge 
Site," EPA Region I. 

6. Comments Dated March 16, 1989 from Paul A. Bessette on the January 1989 
"EPA Proposes Cleanup Plan for the Sullivan's Ledge Site," EPA Region I. 

7. Comments Dated March 22, 1989 from Balsam Environmental Consultants, Inc. 
on the January 1989 "Volume I- Draft Final- Remedial Investigation," E.C. 
Jordan for EBASCO Services Incorporated and the January 1989 "Volume II­
Draft Final Feasibility Study Report," E. C. Jordan for EBASCO Services 
Incorporated. 

8. Comments Dated March 27, 1989 from Armand Fernandes Jr., City of New 
Bedford Office of the City Solicitor on the January 1989 "EPA Proposes 
Cleanup Plan for the Sullivan's Ledge Site," EPA Region I. 

9. Comments Dated March 27, 1989 from Robert B. Davis on the January 1989 
"EPA Proposes Cleanup Plan for the Sullivan's Ledge Site," EPA Region I. 

10. Comments Dated March 27, 1989 from Rizzo Associates, Inc. on the 
January 1989 "Volume I- Draft Final- Remedial Investigation," E.C. Jordan for 
EBASCO Services Incorporated and the January 1989 "Volume II- Draft Final 
Feasibility Study Report," E. C. Jordan for EBASCO Services Incorporated. 

11. Comments Dated March 27, 1989 from Balsam Environmental Consultants, Inc. 
and Rizzo Associates, Inc. through Craig H. Campbell, Gaston & Snow (On 
behalf of Acushnet Company; Brittany Dyeing & Printing Corporation; 
Commonwealth Electric Company; Emhart Corporation; Goodyear Tire and 
Rubber Co. and Teledyne Industries, Inc.) on the January 1989 "Volume I­
Draft Final - Remedial Investigation," E.C. Jordan for EBASCO Services 
Incorporated; the January 1989 "Volume II- Draft Final Feasibility Study 
Report," E. C. Jordan for EBASCO Services Incorporated; and the January 1989 
"EPA Proposes Cleanup Plan for the Sullivan's Ledge Site," EPA Region I. 

Record of Decision (ROD) 

1. Record of Decision, EPA Region I (June 29, 1989). 



11.0 Potentially Responsible Party (PRP) 

11.9 PRP-Specific Correspondence 
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1. Letter from MerrillS. Hohman, EPA Region I to John T. Ludes, Acushnet 
Company with attached list ofPRPs receiving general notice letters. Concerning 
notice of potential liability and request for information. 

2. Letter from Richard J. Morrison, Commonwealth Energy System to Margery 
Adams, EPA Region I (January 11, 1989). Concerning response to EPA 
request for information. 

3. Letter from Linda M. Murphy for MerrillS. Hohman, EPA Region I to George 
S. Goodrich (Attorney for Emhart Corporation) (January 27, 1989) with 
attached list of companies receiving information request letters. Concerning 
issuance of Proposed Plan and invitation to add information to the 
Administrative Record. 

4. Letter from Robert E. Langer, Chadbourne & Parke (Attorney for Acushnet 
Company) to Jane Downing, EPA Region I (February 10, 1989). Concerning 
request for extension of public comment period. 

5. Letter from Martin C. Pentz, Nutter, McClennen & Fish (Attorney for A VX 
Corporation) to Margery Adams, EPA Region I (February 10, 1989). 
Concerning request for extension of public comment period. 

6. Letter from Timothy N. Cronin, Commonwealth Electric Company to Margery 
Adams, EPA Region I (February 14, 1989). Concerning request for extension 
of public comment period. 

7. Letter from Barry Malter, Swidler & Berlin (Attorney for Emhart Industries, 
Inc.) to Margery Adams, EPA Region I (February 15, 1989). Concerning 
request for extension of public comment period. 

8. Letter from Armand Fernandes Jr., City of New Bedford Office of the City 
Solicitor to Margery Adams, EPA Region I (February 16, 1989). Concerning 
request for extension of public comment period. 

9. Letter from Stephen Kaprelian (Attorney for Revere Copper Products, Inc.) to 
Jane Downing, EPA Region I (February 17, 1989). Concerning request for 
extension of public comment period. 

10. Letter from Margery Adams, EPA Region I to Barry Malter, Swidler & Berlin 
(Attorney for Emhart Industries, Inc.) (February 21, 1989). Concerning public 
availability of information. 

11. Letter from Barry Malter, Swidler & Berlin (Attorney for Emhart Industries, 
Inc.) to Margery Adams, EPA Region I (February 28, 1989). Concerning 
length of public comment period. 

12. Letter from Robin L. Moroz, Harvey B. Mickelson & Associates (Attorney for 
Fibre Leather Mfg. Corp.) to Margery Adams, EPA Region I (March 3, 1989). 
Concerning request for extension of public comment period. 

13.0 Community Relations 

13.2 Community Relations Plans 

1. "Community Relations Plan," NUS Corporation (September 1986). 

13.3 News Clippings/Press Releases 

1. "Quarry Pools Carry Threat To Swimmers," New Bedford Standard Times -
New Bedford, MA (April 8, 1934 ). 

2. "Quarry May Become Cemetery for Autos; Residents Seek Council Action on 
Sullivan's Ledge Dump; Petition Asks End of Rubbish Dumping; Sullivan's 
Ledge Rezoning for Business Issue Revived," New Bedford Standard Times­
New Bedford, MA (February 1, 1935; February 10, 1947; February 12, 1947; 
September 28, 1965 ). 



Page7 

13.3 News Clippings/Press Releases (cont'd.) 

3. "Environmental News - City of New Bedford Ordered to Fence Sullivan's 
Ledge," EPA Region I (October 2, 1984). 

4. "U.S. EPA Invites Public Comment on the Feasibility Study and Proposed Plan 
for the Sullivan's Ledge Superfund Site in New Bedford, Massachusetts," New 
Bedford Standard Times- New Bedford, MA (January 23, 1989). Includes 
notice of availability of Administrative Record 

5. "Environmental News -Public Meeting to Explain Proposed Cleanup Plan for 
the Sullivan's Ledge Superfund Site," EPA Region I (January 27, 1989). 

6. "Environmental News -Extension to Public Comment Period on Proposed Plan 
for Sullivan's Ledge Superfund Site," EPA Region I (February 23, 1989). 
Concerning extension of public comment period until March 27, 1989 for a total 
of 49 days. 

7. "Environmental News- EPA Announces Cleanup Plans for the Sullivan's Ledge 
Superfund Site," EPA Region I (June 30, 1989). 

13.4 Public Meetings 

1. "Response to Comments - Fairhaven, MA - Public Meeting" 
(June 18, 1984). 

2. EPA Region I Meeting Agenda, City Government of New Bedford Public 
Meeting (March 28, 1988). 

3. EPA Region I Meeting Agenda, Remedial Investigation Public Meeting 
(July 20, 1988). 

4. Cross Reference: Transcript, Public Hearing for the Sullivan's Ledge Proposed 
Plan, (February 21, 1989) is contained in Appendix A of the Record of 
Decision. [Filed and cited as entry number 1 in 5.4 Record of Decision (ROD)]. 

13.5 Fact Sheets 

1. "Superfund Program: EPA Progress and Plans," EPA Region I 
(February 1986). Concerning a brief background of the fmdings to date. 

2. "Superfund Program Fact Sheet- EPA Releases Results of Phase I Study and 
Outlines Plans for Phase II Study," EPA Region I (January 1988). 

16.0 Natural Resource Trustee 

16.4 Trustee Notification Form and Selection Guide 

1. Letter from MerrillS. Hohman, EPA Region I to William Patterson, U.S. 
Department of the Interior with attached trustee notification (June 29, 1987) . 
Concerning EPA notifying the appropriate trustee of potential natural resource 
damages. 

2. Letter from MerrillS. Hohman, EPA Region I to Sharon Christopherson, U.S. 
Department of Commerce National Oceanic and Atmospheric Administration 
with attached trustee notification (July 1, 1987). Concerning EPA notifying the 
appropriate trustee of potential natural resource damages. 



17.0 Site Management Records 

17.4 Site Photographs/Maps 
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The Record cited in entry number 1 may be reviewed, by appointment only, at 
EPA Region/, Boston, Massachusetts. 

1. "Historical Site Analysis- Municipal Landfill," EPIC (June 1982). 

17.7 Reference Documents 

1. "New Bedford Environmental Investigation - Assessment of Groundwater 
Quality in the Vicinity of the Municipal Landftll and Sullivan's Ledge, New 
Bedford, Massachusetts - Draft Final Report," GCA Corporation (June 1983). 

2. "New Bedford Environmental Investigation- Ambient Monitoring Program -
Final Report," GCA Corporation (April 1984). 

3. "Review of Previous Studies and Recommendations for Additional 
Investigations, New Bedford Municipal Landfill - New Bedford Site," NUS 
Corporation (June 1986). 

4. "Sullivan's Ledge Update," Gidley Laboratories, Inc. (August 6, 1988). 
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GUIDANCE DOCUMENTS 

EPA guidance documents may be reviewed at EPA Region I, Boston, Massachusetts. 

General EPA Guidance Documents 

Page 9 

1. Comprehensive Environmental Response. Compensation. and Liability Act of 1980, amended 
October 17, 1986. 

2. "Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water 
Act; Final Rule and Interim Final Rule and Proposed Rule" ( 40 CFR Part 136), Federal 
Re~ister, October 26, 1984. 

3. Letter from Lee M. Thomas to James J. Florio, Chairman, Subcommittee on Consumer 
Protection and Competitiveness, Committee on Energy and Commerce, U.S. House of 
Representatives, May 21, 1987 (discussing EPA's implementation of the Superfund 
Amendments and Reauthorization Act of 1986). 

4. MemQrandum from Gene Lucero to the U.S. Environmental Protection Agency, 
August 28, 1985 (discussing community relations at Superfund Enforcement sites). 

5. Memorandum from J. Winston Porter to Addressees ("Regional Administrators, Regions I-X; 
Regional Counsel, Regions I-X; Director, Waste Management Division, Regions I, IV, V, 
Vll,and Vlll; Director, Emergency and Remedial Response Division, Region IT; Director, 
Hazardous Waste Management Division, Regions ill and VI; Director, Toxics and Waste 
Management Division, Region IX; Director, Hazardous Waste Division, Region X; 
Environmental Services Division Directors, Region I, VI, and Vll"), July 9, 1987 (discussing 
interim guidance on compliance with applicable or relevant and appropriate requirements). 

6. "National Oil and Hazardous Substances Pollution Contingency Plan," Code of Federal 
Reeulations (Title 40, Part 300), 1985. 

7. U.S. Department of Health and Human Services. National Institute for Occupational Safety 
and Health, and Occupational Safety and Health Administration. Occupational Safety and 
Health Guidance Manual for Hazaroous Waste Site Activities, October 1985. 

8. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. 
Community Relations in Superfund: A Handbook Clnterim Version) (EPNHW-6), 
September 1983. 

9. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. A 
Compendium of Superfund Field Operations Methods (EPN540/P-87/001, OSWER Directive 
9355.0-14), December 1987. 

10. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. lliafi 
Guidance on Remedial Actions for Contaminated Groundwater at Superfund Sites (OSWER 
Directive 9283.1-2), September 20, 1986. 

11. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. 
Personnel Protection and Safety. 

12. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. 
Hazardous Response Support Division. Standard Operatin& Safety Guides, November 1984. 

13. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. 
Superfund federal-Lead Remedial Project Manaeement Handbook (EPA/540/G-87/001, 
OSWER Directive 9355.1-1), December 1986. 
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14. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response. 
Superfund Public Health Evaluation Manual (OSWER Directive 9285.4-1), October 1986. 

15. U.S. Environmental Protection Agency. Office of Ground-Water Protection. Ground-Water 
Protection Strate~y, August 1984. 

16. U.S. Environmental Protection Agency. Office of Research and Development Hazardous 
Waste Engineering Research Laboratory. Handbook: Remedial Action at Waste Disposal Sites 
(Revised) (EPA/625/6-85/006), October 1985. 

17. U.S. Environmental Protection Agency. Office of Research and Development Hazardous 
Waste Engineering Research Laboratory. Technolo~ Briefs: Data Requirements for Selecting 
Remedial Action Technolo~y (EPA/600/2-87/001), January 1987. 

18. U.S. Environmental Protection Agency. Office of Research and Development Hazardous 
Waste Engineering Research Laboratory. Treatment Technolo~ Briefs: Alternatives to 
Hazardous Waste Landfills (EPA/600/8-86/017), July 1986. 

19. U.S. Environmental Protection Agency. Office of Research and Development. Municipal 
Environmental Research Laboratory. BjodeJmldation and Treatability of Specific Pollutants 
(EPA-600/9-79-034), October 1979. 

20. U.S. Environmental Protection Agency. Office of Research and Development. Municipal 
Environmental Research Laboratory. Carbon Adsorption Isotheuns for Toxic Or~anics 
(EPA-600/8-80-023), Apri11980. . 

21. U.S. Environmental Protection Agency. Office of Research and Development. Municipal 
Environmental Research Laboratory. Handbook for Evaluatin~ Remedial Action Technolo~y 
flam (EPA-600/2-83-076), August 1983. 

22. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response. 
Data Quality Objectives for Remedial Response Activities: Develo.pment Process 
(EPA/540/G-87/003), March 1987. 

23. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response. 
Guidance on Feasibility Studies under CERCLA (Comprehensive Environmental Response. 
Compensation. and Liability Act) (EPA/540/G-85/003), June 1985. 

24. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response. 
Guidance on Remedial lnvesti~ations under CERCLA (Comprehensive Environmental 
Response. Compensation. and Liability Act) (EPA/540/G-85/002), June 1985. 

25. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response. 
Interim Guidance on Superfund Selection of Remedy (OSWER Directive 9355.0-19), 
December 24, 1986. 

26. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response and 
Office of Emergency and Remedial Response. Mobile Treatment Technolo~ies for Superfund 
Wastes (EPA 540/2-86/003 (f)), September 1986. 

27. U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response, 
Office of Emergency and Remedial Response, and Office of Research and Development. 
Review of In-Place Treatment Techniques for Contaminated Surface Soils- Volume I: 
Technical Evaluation (EPA-540/2-84-003a), September 1984. 
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Michael R. Deland 
Regional Administator 
U.S. EPA 
JFK Federal Building 
Boston, Massachusetts 02203 

Dear Mr. Deland: 

May 23, 1989 

Re: New Bedford Concurrence with 
ROD for Sullivan's Ledge 
Federal Superfund Site 

The Department of Environmental Quality Engineering (The Department) has 
reviewed the preferred remedial action alternative recommended by EPA for source 
control and management of migration at the Sullivan's Ledge Federal Superfund 
Site. The Department concurs with the selection of the preferred alternative 
for the site. 

The Department has evaluated EPA's preferred alternative for consistency 
with MGL Chapter 21E, as amended, and the Massachusetts Contingency Plan 
(MCP). The preferred alternative addresses groundwater, surface water, soil and 
sediment contamination in all areas, except for wetland areas which have been 
split from the site as a separate operable unit. The remedial action has nine 
components: 

1) Site preparation 
2) Excavation, solidification and on-site disposal of 

contaminated soils 
3) Excavation, dewatering, solidification and on-site disposal 

of contaminated sediments from the unnamed stream and 
city golf course water hazards 

4) Construction of an impermeable cap 
5) Diversion and lining of the unnamed stream 
6) Collection and treatment of groundwater from the on-site 

overburden an shallow bedrock 
7) Wetlands restoration and enhancement 
8) Long-term environmental monitoring and five-year reviews 
9) Institutional controls 



Michael Deland, Regional Administrator 
May 23, 1989 
Page Two 

The Department has determined that the preferred alternative is a temporary 
solution for all portions of the site except the wetlands. The wetlands will be 
addressed at a later time. MGL Chapter 21E encourages the implementation of 
remedies on portions of a disposal site. 

This is a temporary solution as defined in MGL Chapter 21E and the MCP due 
to the need for institutional controls. These controls are required to prevent 
exposure to deep bedrock groundwater and to restrict development and use of the 
capped on-site areas. All other portions of the remedial actions reduce signi­
ficant risk as defined in the MCP, except in some wetland areas on the golf 
course (Middle Marsh) now being evaluated as an operable unit. 

As a temporary solution, the MCP requires that a Final Remedial Response 
Plan (FRRP) be completed. The feasibility study and proposed plan have been 
reviewed in some detail and contain all of the elements described for the FRRP 
in section 40.546(5) of the MCP. As part of implementing the FRRP, the 
Department anticipates evaluating the effectiveness of the institutional 
controls, the groundwater and surface water monitoring programs and the 5-year 
reviews of the effectiveness of the preferred remedy. These programs may, in 
time, indicate the need for further remedial action or that a permanent solution 
has been achieved. It may be possible to achieve a reduction of total site risk 
for any foreseeable period of time if the temporary solution, including ground­
water treatment, combined with the institutional controls are demonstrated to 
meet the MCP risk limits. 

The proposed remedy appears to meet all ARARs except for the deep bedrock 
groundwater. EPA is proposing to waive the maximum contaminant levels for 
drinking water, since it is not feasible to locate and treat the deep bedrock 
groundwater contamination which has migrated off-site. The Department will con­
tinue to evaluate the ARARs as remedial design progresses and during implemen­
tation and operation of the remedy. 

You should be aware that the EPA's project manager, Jane Downing, should be 
commended for a superb job in managing this complex and sometimes frustrating 
project. Her efforts to include the state in the superfund process at this site 
are greatly appreciated. 

The Department looks forward to working with you in implementing the pre­
ferred alternative. If you have any questions, please contact 
Helen Waldorf at 292-5819. 

DSG/HW/sc:lgw 

V t 1 y1/our_)t-~--, 

/ >"-;r/ ~ 0.- / .. A 
(__/ Dan~el S. Jii'eenbaum, Commissioner 

Department of Environmental Quality 
Engineering 
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utilizes permanent solutions and alternative treatment 
technologies to the maximum extent practicable, and is cost­
effective. Except for the attainment of Safe Drinking Water Act 
Maximum Contaminant Levels (MCLs), Massachusetts Drinking Water 
Standards and Massachusetts Groundwater Quality standards, the 
selected remedy attains federal and state requirements that are 
applicable or relevant and appropriate (ARARs). 

Finding under Section 121(d) C4l Ccl 

As discussed in more detail in the summary document to this 
Record of Decision, the attainment of MCL ARARs in the on-site 
and immediately off-site groundwater has been found to be 
technically impracticable. The determination of technical 
impracticability is based primarily on the nature of the wastes 
and contaminants within the pits and along the bedrock fractures, 
and the geology of the site. Specifically, the bedrock fractures 
are irregular both in length and orientation and as such cannot 
be accurately located, especially at depths greater than 100 
feet. In addition, the pockets of highly contaminated wastes 
located within the pits and along fractures cannot be cleaned up 
by conventional excavation and pumping methods as it is 
technically not possible to locate and extract all the 
contaminated pockets. For further discussion, please see 
Chapters 4, 5 and 7 of the Phase I Remedial Investigation 
(Ebasco, 1987), Chapters 4 and 5 of the Phases II Remedial 
Investigation (Ebasco, 1989) and Chapter 11 of the Feasibility 
study (Ebasco, 1989) and Sections X.B.J and XI.B. of the summary 
document to this Record of Decision. 

Date Michael R. Deland 
Regional Administrator, EPA Region I 

CONCURRENCES 
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